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ABSTRACT 
 
THE EFFECTS OF PROJECT MATURITY IN UNIVERSITY INFRASTRUCTURE 
DEVELOPMENT 
 
The level of maturity in project management systems within South African universities 
is low. The low maturity affects project success. Organisational Project Management 
Maturity Model (OPM3®) – Third Edition (2013). 
The study is aimed at investigating and finding solutions to the perceived factors that 
affect Project Management Maturity at Universities’ infrastructure departments. The 
literature review indicates that organisations benefit from achieving organisational 
Project Management Maturity when projects are tied to business strategy and support 
business goals as opposed to when they are executed randomly (OPM3)- Third 
Edition (2013). 
A quantitative method was used to collect and analyse data. One questionnaire was 
put together and distributed to the targeted receipts, i.e., personnel working at 
infrastructure departments at South African universities, a web-based questionnaire 
was used to gather the data. A total of 56 responses were received to analyse the 
data. The stakeholders that responded were: project managers, portfolio managers, 
project coordinators, administrators and engineer. 
The study found that PMBoK and planning are factors that have an impact on Project 
Maturity. 
Recommendations were that all personnel implementing projects for University 
Infrastructure should be trained in earned Value Management to ensure that their 
PMBoK knowledge is enhanced. Other training that is recommended includes 
Integration Management, Scope Management, Quality Management, Risk 
Management, Time Management, Resource Management, Procurement 
Management, Cost Management and Stakeholder Management.  
Keywords: Infrastructure, PMBoK (Project Management Body of Knowledge), project 
management, project management maturity and stakeholder. 
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PREFACE 
 
This treatise aims to determine the effects of Project Management Maturity at 
University Infrastructure departments in South Africa. The scope was limited to 
Infrastructure departments at South African Universities, and included the following 
personnel: Portfolio Managers, Project Managers, Project Coordinators, 
Administrators and Engineers. 
The research problem is addressed by the questionnaire survey that was conducted, 
targeting the personnel in the Infrastructure Departments at Universities namely: 
Portfolio Managers, Project Managers, Project Coordinators, Administrators and 
Engineers. 
 
The data obtained from the questionnaire indicates that there is a need to augment 
PMBoK and Planning knowledge in universities’ infrastructure departments. 
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CHAPTER 1: THE PROBLEM AND ITS SETTING 
 
1.1 Introduction 
Investment in Infrastructure Development in South African universities has scaled up 
in recent years. As a result, universities across South Africa have had to establish 
project management departments in order to enable universities to better manage the 
projects that arose as a result of the major funding injected in infrastructure 
development at universities. In 2011, government established the Presidential 
Infrastructure Coordinating Commission (PICC) that specifically focuses on major 
infrastructure development in South Africa. Within the PICC there are 18 Strategic 
Integrated Projects (SIPs), one of which, SIP 14, deals with the backlog in higher 
education infrastructure. SIP 14, on its own, is a R12.6-billion initiative – R2.5-billion 
for FET infrastructure, R8-billion for various university infrastructure projects, which 
includes R2-billion co-funding from the universities themselves, and R2.1-billion for 
the two new universities. 
Most universities still rely on a general management approach to implementing 
infrastructure projects. The fact that there is a considerable amount of investment 
towards university infrastructure development makes it inevitable for universities to 
adopt the project driven approach. General management approaches in implementing 
construction projects can no longer be sufficient and applicable for construction 
projects.  
 
Since government spends a substantial amount of money on projects, project 
management principles should be applied. For project management to thrive in the 
implementation of infrastructure at universities, senior management at universities 
should accustom themselves with principles pertaining to Project Maturity. Project 
maturity can be defined as the “Application of knowledge, skills, tools and techniques 
to project activities to meet project requirements” (Project Management Institute, 2004) 
as cited by (Backlund, Chronéer, & Sundqvist, 2014: 838).Thus, the shift in focus in 
the field of Project Maturity has been extended from single projects, to a larger scale 
by which means an organisation can use projects to attain its objectives, e.g. with 
project management office (Martinsuo & Lehtonen, 2007: 57). Clarke (cited in 
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Backlund, Chronéer & Sundqvist, 2014: 838) states that Project Maturity efficiency can 
help to attain the required costs, quality and time goals. Consequently, various trades 
identify Project Maturity as a vital activity that is essential to acquiring benefits for their 
organisations through effective management of projects. 
 
1.2 Background 
Project Management (PM) is increasingly becoming recognised, as the subject 
develops, and more organisations begin to reap the benefits. The popularity of PM has 
grownat an increasing rate during the last decades in generally every field, engineering 
and construction. Without a developed PM system, organisations cannot profit fully 
from the benefits of PM. To survive and develop and not to lose its competence, an 
organisation should continue to improve.  
To improve the PM processes, the organisation should assess and enhance its 
maturity while managing its project activities. Continuous improvement can only be 
achieved by measurement of performance and goal setting, which include achieving 
the project parameters of time, scope, cost and quality. Thus, continuous improvement 
is relative to the effectiveness of projects that are undertaken for an organisation.  
When an organisation realises the need for self-improvement on its activities, the need 
to know potential areas will also be realised. There are numerous ways to assess how 
well an organisation manages its activities. Project Management Maturity is one of the 
effective approaches to measure this. According to Kwak PM Process maturity is a 
well-defined level of sophistication that assesses any organisations current project 
management practices and processes (cited in Arda Beset, 2007: 1). Therefore, PM 
Maturity is the progressive development of a project management strategy, 
methodology and decision-making processes. 
The development in the infrastructure within South African universities has scaled up 
in recent years. As a result, of major funding injected into infrastructure development 
at universities, universities across South Africa had to establish project management 
departments to better manage the projects that arose. The Minister of Higher 
Education and Training, Blade Nzimande, during the budget vote speech for the period 
2016/17 and 2017/18 confirmed this declaration at the National Assembly. The 
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Minister stated that his department would inject new investments of R6.964 billion for 
the development of infrastructure at universities in South Africa. 
 
“R2.1 billion will be for student housing development, R1.475 billion will go to 
universities to refurbish and update current infrastructure and to deal with backlog 
maintenance, R2 billion is for building Sol Plaatje University and the University of 
Mpumalanga, R600 million is earmarked for Sefako Makgatho Health Sciences 
University to enable its development as a new university,” he said. 
 
According to the Minister, “R248.9 million is for infrastructure projects at Historically 
Disadvantaged Institutions linked to their individual development plans, and R300 
million is for priority projects to be identified by universities, and which may include 
improving disability access, well-founded laboratories, security upgrades or 
infrastructure and communication technology developments.” 
 
With the substantial investment in infrastructure for universities, it is inevitable that 
universities will invest in project management. Infrastructure projects are complex in 
nature and require universities to pay attention to Project Management Maturity to 
enable them to meet their primary objectives.   
 
With the infrastructure backlog in universities dating back many years, the provision 
of basic infrastructure to enable teaching, learning and research is critical for 
universities, and it therefore becomes crucial that infrastructure projects in universities 
are properly implemented. Top management in universities needs to be mindful of the 
challenges that persist within project management and PM maturity within the 
departments that manage infrastructure projects. Deploying personnel with the 
adequate skills and knowledge has become necessary to ensure delivery of objectives 
and to remain competitive in the industry. Moreover, employees that are already within 
universities, need to be aware that projects no longer operate on a “business as usual” 
basis. When tasked with projects, employees need to comprehend the importance and 
implementation of Project Management Maturity in universities. Highlighting the need 
for resources for project management within universities has become critical, as the 
implementation of project management practices within universities remains a major 
concern. Thus, the complexity of the projects and establishments requires the 
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investment of Project Maturity to allow room for considerable improvement in the 
management of the projects implemented in the institution. 
 
1.3 Problem Statement 
The level of maturity in project management systems within South African universities 
is low.  
 
1.4 Research Objective 
The primary objective of this research is to identify the effects of Project Maturity in 
University infrastructure project delivery.  
The secondary objectives of this study are to: 
 Examine the role of PMBoK in Project Management Maturity within university 
infrastructure. 
 Evaluate the relevance of skills acquisition to Project Management Maturity. 
 Highlight the relationship between Strategic Management and planning and 
Project Management Maturity. 
 Assess the role of technology management in Project Management Maturity. 
 Appraise the correlation of Best Practice and Good Governance with Project 
Management Maturity 
 
1.5The Sub-problems 
With reference to the effects of Project Maturity in university infrastructure 
development, the sub-problems are: 
1.5.1 PMBoK is not implemented in the delivery of University Infrastructure 
development. 
1.5.2 University Infrastructure development lacks the required skills and expertise. 
1.5.3 Strategic management and planning is not aligned with University Infrastructure 
Development. 
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1.5.4 Ineffective technology management systems are implemented in University 
Infrastructure development. 
1.5.5 Best Practice and Good Governance is not employed in University Infrastructure 
Delivery. 
 
1.6 The Hypotheses 
With reference to the effects of Project Maturity in university infrastructure 
development, the hypotheses are: 
1.6.1 PMBoK stimulates Project Maturity. 
1.6.2 Skills Acquisition affects the enhancement of Project Management Maturity. 
1.6.3 Strategic Management and Planning influences Project Management Maturity. 
1.6.4 Technology Management impacts Project Management Maturity. 
1.6.5. Best Practice and Good Governance enhances Project Management Maturity. 
 
The relationships (hypotheses) described above are depicted in graphical format in 
Figure 1.1 below. 
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Figure 1.1: THE THEORETICALCONCEPTUAL FRAMEWORK OF THE SUCCESS 
OF PROJECT MANAGEMENT MATURITY  
 
 
 
 
 
 
 
 
 
 
 
 
Source: Researchers construction 
 
The proposed conceptual framework will be empirically tested among respondents 
within the sample population. 
 
1.7 Delimitations of the study 
The study focuses primarily on the departments managing infrastructure projects at 
universities in South Africa. 
 
 
The Perceived Success of Project Management Maturity 
Skills Acquisition 
Enhancement 
of Project 
Management 
Maturity 
Best Practice and 
Good Governance 
Strategic 
Management and 
Planning 
PMBOK 
Technology 
Management 
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1.8 Assumptions 
The assumptions made in this study include the assumption that the level of maturity 
in project management systems within South African universities is low. 
 
1.9 Definition of Terms 
 
Infrastructure: Basic and usually permanent framework which supports a 
superstructure and is supported by a substructure. It is a relatively permanent and 
foundational capital investment by a country, firm, or project, which underlies and 
facilitates its economic activities. It includes administrative, telecommunications, 
transportation, utilities, and waste removal and processing facilities. Some definitions 
also include education, health care, research and development, and training facilities 
(Business dictionary.com). 
Project Maturity: The application of knowledge, skills, tools and techniques to 
manage project activities and to meet project requirements (Martinsuo & Lehtonen, 
2007). 
Project Management: The Project Management Institute (PMI) defines ‘project 
management’ as the application of knowledge, skills, tools and techniques used in 
project activities in order to meet project requirements. This is achieved through the 
appropriate application and integration of the five project process groups; namely, 
initiating, planning, executing, monitoring, controlling and closing (PMI, 2013: 5). 
Project Stakeholders: The Project Management Institute defines a ‘project 
stakeholder’ as an individual, group, or organisation, which may be affected by a 
project. Certain decisions, activities or outcomes of a project may affect these project 
stakeholders (PMI, 2013: 30). According to the PMI (2013: 30), project stakeholders 
may be actively involved in, or have interests in the project which are influenced by a 
project‘s performance. 
Stakeholder Management: As defined by the Association for project management in 
the UK, stakeholder management is the systematic identification, analysis, planning 
and implementation of actions designed to engage with stakeholders (PMI, 2013: 30).  
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1.10 Importance of the Study 
 
The study seeks to highlight the fact that since there is a substantial investment in 
infrastructure for universities; it is inevitable for universities to invest in project 
management. More particularly, study seeks to highlight that infrastructure projects 
are complex in nature and require universities to pay attention to Project Management 
Maturity to enable them to meet their primary objectives. With the infrastructure 
backlog in universities dating back years, the provision of basic infrastructure to enable 
teaching, learning and research is critical for universities. It therefore becomes crucial 
that infrastructure projects in universities are properly implemented. Top management 
in universities needs to be mindful of the challenges that persist within project 
management and PM maturity within the departments that manage infrastructure 
projects. Deploying personnel with the adequate skills and knowledge has become a 
necessity to ensure delivery of objectives and to remain competitive in the industry. 
Moreover, employees that are already within universities need to be aware that 
projects no longer operate on a “business as usual” basis. When tasked with projects, 
employees need to comprehend the importance and implementation of Project 
Management Maturity in universities. Highlighting the need for resources for project 
management within universities has become critical, as the implementation of project 
management practices remains a major concern. Thus, the complexity of the projects 
and establishments requires the investment of Project Maturity to allow room for 
considerable improvement in the management of the projects implemented in the 
institution. In the next chapter PM Maturity is presented in detail. 
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CHAPTER 2: LITERATURE REVIEW 
 
2.1 Introduction 
 
This chapter reviews relevant literature on the perceived success of Project 
Management Maturity. This study is beneficial to senior management within university 
infrastructure projects and to stakeholders by enhancing Project Management Maturity 
in order to eradicate the backlog on the delivery of infrastructure within universities in 
South Africa. According to Hinze and Huang (2006: 1), the client plays a pivotal role 
in setting the parameters for the project to be constructed, i.e., the timeframe, the 
selection of the contractors, the requirements of the contract, and the level of their 
involvement in the construction process. In addition, all project stakeholders have a 
specific role to play in managing projects in the various stages that influence the 
success of Project Management Maturity, and the effects of Project Maturity within 
university infrastructure development. Furthermore, with the infrastructure backlog in 
universities dating back years, the provision of basic infrastructure to enable teaching, 
learning and research being critical for universities. Consequently, it becomes crucial 
that infrastructure projects in universities are properly implemented to achieve the 
measurement of performance and goal setting which include achieving the project 
parameters of time, scope, cost and quality. 
 
2.2 What is Project Management Maturity? 
Most universities are dependent on the general management approach in 
implementing infrastructure projects. With the considerable investment in university 
infrastructure development, it has become inevitable for universities to adopt the 
project driven approach. General management approaches in implementing 
construction projects can no longer be sufficient or applicable for construction projects. 
The government spends a substantial amount of money on projects; subsequently, 
project management principles should be applied. Project management has become 
central in implementing projects within universities. Project management oversees the 
planning, organising and implementing of a project. A project is an undertaking with 
specific start and end parameters designed to produce a designed outcome 
10 
 
(TechTarget.com, August 30 2016). There is a general acceptance that project 
management principles have to be followed.  
Thus, the implementation of infrastructure at universities forces senior management 
to become accustomed to principles pertaining to Project Maturity for project 
management to thrive. According to the Project Management Institute, Project Maturity 
can be defined as the “Application of knowledge, skills, tools and techniques to project 
activities to meet project requirements” (cited in Backlund, Chronéer, & Sundqvist, 
2014: 838). Clarke (cited in Backlund, Chronéer, & Sundqvist, 2014: 838) states that 
Project Maturity efficiency can be implemented to attain the required costs, quality and 
time goals. Consequently, various trades identify Project Maturity as a vital activity that 
is essential in acquiring benefits to their organisations through effective management 
of projects. 
 
In previous years, there has been no agreed definition of what a mature project-based 
organisation looks like. However, a growing number of “maturity models” have been 
provided to organisations, either directly or indirectly, to assist with the assessment of 
how “mature” an organisation is (Cooke-Davies, 2004a). This is because a maturity 
model allows an organisation to assess and compare its own practices against Best 
Practices or those employed by competitors, with the intention to map out a structured 
path to improvement (Pennypacker et al., 2003). An organisation in the context of 
Project Management Maturity models does not necessarily refer to an entire company. 
A maturity model can also be applied to a business unit, functional groups or 
departments (Man, 2007). 
 
According to Cermak, et, al. (2011), implementing a PPM Maturity Model over existing 
project management practices, creates an opportunity to see the relationship between 
the Business Process Life Cycle and the maturing project management practices (et 
al., 2011) and to “measure” project performance, particularly on the part of those 
concerned with governance, portfolio management, and enterprise-wide project 
management. 
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2.2.1 Theoretical framework 
 
The development of Project Maturity usually lags behind when it comes to the 
improvement of other capabilities within an organisation (Backlund, Chronéer, & 
Sundqvist, 2014: 838). Sadly, it is only when the requirement for Project Maturity 
improvement becomes crucial that the organisation concentrates on enhancing their 
project management skills (Crawford, 2006 as cited in Backlund, Chronéer, & 
Sundqvist, 2014: 838). Jun and Wang (2006) states that the essential success of 
globally recognised establishments is facilitated by the continuous improvements of 
Project Management Maturity. “Maturity” in this context, refers to the state of an 
organisation’s effectiveness. It can refer to a state where the organisation is in a 
perfect condition to achieve its objectives. Andersen and Jessen express Project 
Maturity as the organisation’s accomplishment to deal with its projects (2003: 457). 
The Project Management Institute (PMI) underlines organisational Project Maturity as 
the systematic management of projects, programs, and portfolios in alignment with the 
achievement of strategic goals. Organisational Project Management Maturity is the 
degree to which an organisation practices this type of Project Maturity (PMI, 2008 as 
cited in Backlund, Chronéer, & Sundqvist, 2014: 838). 
 
There is one common model, developed by the PMI known as the Organisational 
Project Management Maturity Model (OPM3), to which this study will refer. This model 
aims to integrate, assess, and improve Project Maturity practices (Yazici, 2009 as cited 
in Backlund, Chronéer, & Sundqvist, 2014: 838). The model also supports the 
organisation’s, progress in respect of its capabilities, which strengthen the procedures 
used to manage all projects within the organisation and to link those projects closely 
to the corporate strategy (Grant & Pennypacker, as cited in Backlund, Chronéer, & 
Sundqvist, 2014: 838). Furthermore, the model provides a classified structure with a 
number of Best Practices, each of which entail multiple capabilities which could lead 
to outcomes that can be evaluated by key performance indicators and metrics. The 
three organisational levels; namely, projects, programs, and portfolios are measured 
according to four levels of maturity; namely, standardise, measure, control, 
continuously improve (Hillson, 2003 as cited in Backlund, Chronéer, & Sundqvist, 
2014: 838). 
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2.2.2 Uses and benefits 
 
According to Crawford (2006), the benefits of Project Management Maturity in an 
organisation lie in setting direction, selecting prioritised actions, and establishing 
cultural change as opposed to predominantly identifying the present level at which an 
organisation is performing (as cited in Backlund, Chronéer, & Sundqvist, 2014: 838). 
 
Similarly, maturity models are intended to deliver a framework that an organisation 
wishes to use to develop its capabilities, with the aim of successfully delivering projects 
in the long-term (Jugdev & Thomas, 2002; Mittermaier & Steyn, 2009 as cited in 
Backlund, Chronéer, & Sundqvist, 2014: 838). 
 
Previous studies have been conducted over the years to determine the purpose, 
benefits, strengths and weaknesses of Project Management Maturity in various 
industries. A recent study of several major construction and engineering companies 
conducted in Sweden revealed that Project Management Maturity assessment 
infrequently occurs. To some degree this was astonishing since businesses of this 
nature should obtain many benefits from such an assessment. The major reason 
attributed to the sparse attention of maturity assessment, by means of some Project 
Maturity modelling, is insufficient focus on a common way of working, with too much 
reliance on individual project managers and project leaders. 
 
Overall, the findings seem to share the view of Crawford (2006) on Project Maturity 
development in companies, which typically lags development of other capabilities 
within a company. A precondition to introduce Project Management Maturity 
modelling, seems to be a long-term perspective in developing project management 
competence and skills, i.e., to have a specific unit or department responsible for 
project management planning, execution and development.  
 
Previous researchers proposed the need for further research that develop the Project 
Maturity role as a strategic enabler and thus can be a means to build competitive 
advantage. Ofori and Deffor (2013: 41) conducted a similar exploratory study on 
assessing Project Management Maturity in Africa. The findings revealed that 
organisations operating in the non-profit (NGO) category, displayed relatively higher 
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levels of maturity in relation to the other categories of organisations in all the five 
phases of the project management life cycle. Low levels of Project Maturity are often 
recorded in the project management life cycle. For example, organisations in the public 
sector of Ghana recorded low levels of maturity in most of the phases of the project 
management life cycle. This is attributed to the low level of project management 
expertise in the sector, with possible dire significance to the country's development, 
since the public-sector accounts for a large percentage of projects executed in Ghana. 
 
Ofori and Deffor (2013: 41) indicate that Project Management Maturity transpires in 
phases. Project Management Maturity does not occur as an event, but is an on-going 
process that is intertwined. The implication therefore, is that organisations cannot 
claim to be mature in one area and neglect the other. It becomes vital for project 
implementing organisations in Ghana to strive to attain maturity in all five phases of 
the project management life cycle in order to attain the full benefits of the projects they 
implement. However, Andersen and Jessen (2003: 457) stresses that in the real world 
one cannot find a fully matured organisation, in that, no one has reached the stage of 
maximum development and no one will. 
 
2.2.3 Background 
 
PMI have been developing the concept of Project Management Maturity since 1998 in 
the framework of PMI standards, in order to help companies better manage all their 
projects (Schlichter, 1999) to arrive at the model maturity of organisational project 
management (OPMMM) also called OPM3. The development of this standard was 
inspired by the increasing interest in a maturity model that enables organisations to 
bridge the gap between organisational strategy and successful projects (Schlichter, 
2000). This model identifies a number of Best Practices that facilitate the path of 
Organisational Maturity (OPM3, 2008). The model is closely aligned to the PMBoK. 
OPM3 Knowledge Foundation defines Organisational Project Management as the 
“systematic management of projects, programs and portfolios in alignment with the 
achievement of strategic goals”. The essence of this concept is that the projects, 
programs and portfolios are related, and their interrelationships need to be considered 
in a holistic way in order to successfully meet organisational objectives (Raju Rao, 
2005). 
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According to Voivedich (2001), the adoption of a Project Management Maturity model 
allows the company to evaluate its objective measurement criteria and a high degree 
of repeatability. He adds, “An effective model carefully applied can gain quick and 
sustainable credibility with either external client or internal management structure, 
especially if it is carefully and intelligently tailored to suit the existing project 
management application”. A PPM maturity model can also minimize the negative 
effects of poorly executed projects with little or no formal project management, by 
providing a roadmap to scale with the organisation.This assists to maximize the 
positive organisational and cultural changes by facilitating the adoption and 
implementation of new process methodology (Cermak, et al., 2011).  
 
The project management Maturity Model is thus used to assess the maturity level of 
the organisation. It allows for an overview of the organisation’s current capacities in 
project management, identifies gaps, and reveals areas of potential project 
management improvement. Skulmoski (2001: 13) understands Project Management 
Maturity in an organisation as a certain kind of approach that an organisation adopts 
in managing projects. According to Andersen and Jessen (2003: 458), an 
organisation’s level of Project Management Maturity provides an indication of an 
organisation's ability to deal successfully with projects. Similarly, Kwak and Ibbs (2002: 
154) state that Project Management Maturity indicates the level to which an 
organisation’s competency to implement projects. When maturity models were first 
introduced, they were met with high expectations for improved project performance, 
by both academics and practitioners (Görög, 2016: 1659). Based on the above, 
‘maturity’ in this paper describes an organisation’s level of preparedness to implement 
a portfolio of projects consistently, efficiently and effectively, to ensure successful 
project implementation in order to eradicate the backlog in university infrastructure by 
promoting better education facilities in South Africa. 
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2.2.4 Project Meaning 
 
According to The Project Management Body of Knowledge (PMBoK) a project is 
defined as follows, “a project is a temporary endeavour undertaken to create a unique 
product, service, or result’ (PMBoK, 2004: 5; Zwilcael & Bar-Yuseph, 2004: 137). The 
PMBoK continues to define and expand the meaning of a project as follows, 
“Temporary means that the project has a definite beginning and a definite end” 
(PMBoK, 2004: 5). A project creates unique deliverables, which are products, services, 
or results. Projects may create the following:  
 A product or artefact that is produced is quantifiable and can be either a 
component or an end item in itself. 
 A capability to perform a service, such as business functions, supporting 
production or distribution. 
 A result, such as an outcome or document. For example, a research project 
develops knowledge that can be used to determine whether a trend is present, 
or a new process will benefit society (Burger, 2013). 
 
2.2.5 Project Maturity in organisations 
 
Previous studies show that organisations with higher Project Management Maturity 
levels are anticipated to be prosperous with reference to the effectiveness and 
efficiency of projects. As a result; such organisations have a better competitive 
advantage in the industry (Backlund, Chronéer, & Sundqvist, 2014: 837).  According 
to the Project Management Institute (as cited in Backlund, Chronéer, & Sundqvist, 
2014: 838), Project Maturity can be defined as the “application of knowledge, skills, 
tools and techniques to project activities to meet project requirements”. Thus, the shift 
in focus in the field of Project Maturity has been extended from single projects to a 
larger scale by means of how an organisation can use projects to attain its objectives, 
e.g. with project management office (Martinsuo & Lehtonen, 2007). Clarke (1999 as 
cited in Backlund, Chronéer, & Sundqvist, 2014: 838) states that Project Maturity 
efficiency can be seen as attaining the required costs, quality and time goals. 
Consequently, various trades identify Project Management as an activity that is 
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essential in acquiring benefits for their organisations through effective management of 
projects. 
 
2.2.5.1 Importance of Project Maturity in Project Management 
 
According to Cleland and Ireland (2002: 6) maturity models are crucial to achieve 
efficient and effective operations in an organisation. Duffy (2001: 25) stressed that 
maturity models were of importance in terms of the strategic positioning of 
organisations. According to Kerzner (2005: 6), Project Management Maturity is a 
determining factor in strategic management, since it plays a role in the efficient and 
effective use of organisational resources. Rad and Levin (2000:3) suggest that 
assessing Project Management Maturity could provide a process or model for 
organisational competency health. 
 
Accordingly, these models provided the tools to assess maturity and compelled 
organisations to improve project management (Grant & Pennypacker, 2006: 67; 
Pennypacker & Grant, 2003: 10). However, Wheatley (2007: 51) and Albrecht and 
Spang (2014a: 297, 2014b: 196) stressed that it is not possible to determine each 
organisation’s appropriate optimum maturity level. In addition, Torres (2014, as cited 
in Görög, 2016:1659) pointed out that organisations in different contexts, i.e., either 
industrial or organisational, require different improvement road maps. As such, models 
for university infrastructure Project Management Maturity models are not 
standardised. However, as study by Torres (2014 as cited in Görög, 2016: 1659) found 
that there are three primary roles of maturity models in organisations. These roles are: 
(a) assessing the existing level of maturity; (b) offering guidelines to achieve a higher-
level of maturity; and (c) benchmarking with other organisations. Torres goes on to 
describe the potential values of maturity models: (a) strategic value –the competitive 
advantage of having a higher-level of maturity; (b) benchmarking value - highlighting 
the need to develop maturity status; and (c) performance value – the increased 
performance offered by higher-level of maturity. While Project Maturity Models raised 
expectations of improved and therefore, more effective project management (Cleland 
& Ireland, 2002; Grant & Pennypacker, 2006; Kerzner, 2005; Torres, 2014), these 
models do take the multifaceted phenomenon of project management into 
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consideration. As such, a broader approach is required to develop Project 
Management Maturity assessment.  
 
Cooke-Davies (2002) defined three types of maturity models: (a) models that focus on 
the project management process (the implied knowledge areas); (b) models that focus 
on technical processes (software development, such as PMBoK); and (c) models that 
focus on a wider approach (planning, scope management, stakeholder management, 
communication, skills acquisitions, training and development and technology 
management). This study will focus on these knowledge areas, which are perceived 
by the author to enhance Project Management Maturity within university infrastructure 
projects. 
 
In 2000, Ibbs and Kwak conducted a study on the maturity level of 38 organisations in 
four different industries. Their research revealed that the engineering and construction 
industries displayed a higher level of maturity, while IT/IS industries displayed a lower 
level of maturity than other industries. 
 
Moreover, in a longitudinal study by Mullaly (2006) in which the maturity levels of 550 
multinational companies in three different industries were recorded over a 6-year 
period, he found that many companies at level 1 were able to increase their maturity 
level. Surprisingly, a significant percentage of companies that were at level 2 and 3 
showed a decrease in their maturity level. 
 
The literature, indicates doubt regarding the assessment of organisational Project 
Management Maturity. Ibbs and Kwak (2000) could not find a significant correlation 
between maturity models and the success of project. Mullaly (2006) did not find that 
maturity models leveraged organisational competitive advantage. Similarly, Yazici 
(2009) did not find unambiguous empirical evidence to indicate that maturity models 
contributed to improved project performance and long-term organisational success. 
Brooks et al. (2014) point to the lack of empirical evidence to unambiguously indicate 
a relationship between higher level Project Management Maturity, and higher-level 
project performance. 
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In line with the above, Yazici (2009), in a study on the relationships between Project 
Management Maturity and project performance, indicated that the organisation’s 
culture played a large role in determining whether Project Management Maturity would 
contribute to better project performance. Pasian (2014) also points out the role of non-
process factors, especially in projects not clearly defined, in achieving mature project 
management. This is attributable to a lack of proper planning before projects are 
executed. Mullaly (2014) emphasised the need to consider the organisational as well 
as the contextual factors and the need for an alternative view of maturity assessment 
in terms of project process and context. Mullaly (2014) offered a critique of Project 
Management Maturity models and the associated maturity assessment: Firstly, the 
presumption of uniformity suggests that maturity models indicate a repeatable process 
performance, while failing to consider the degree and extent to which consistency is 
required. Secondly, the presumption of certainty and control implies that deviating from 
established processes point to less mature project management. Thirdly, the 
presumption of better implies that improved Project Management Maturity leads to 
increased value creation in terms of more successful projects. Fourthly, the 
presumption of meaningful implies that Project Management Maturity can be improved 
by process. This underplays the role of situational or contextual factors in contributing 
to improve Project Management Maturity. Finally, the presumption of relevant implies 
that maturity models are appropriate assessment tools. 
 
As a concluding summary of the literature review on Organisational Project 
Management Maturity assessment, it has come to light that authors: 
• criticise the models for their narrow process-based view and mechanistic 
approach and stress the lack of a broader approach (Cooke-Davies, 2004; 
Jugdev, 2004; Jugdev & Müller, 2005; Mullaly, 2014); 
• emphasise the lack of considering other contextual factors such as 
organisational level determinants, which also contribute to organisational 
Project Management Maturity (Brooks & Clark, 2009; Grant & Pennypacker, 
2006; Hillson, 2003; Thomas & Mullaly, 2007; Wheatley, 2007); and 
• Suggest that many models are overly complex and require an excessive 
amount of information to complete a maturity assessment (Hillson, 2003; 
O'Hara & Levin, 2000; Torres, 2014). 
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The generally agreed upon concepts of project management are not supported by the 
current approach to organisational Project Management Maturity assessment. This 
statement is supported by the contradicting outcomes of researchers who aimed to 
evaluate the Project Management Maturity of different organisations based on different 
maturity models (Grant & Pennypacker, 2006; Levene et al., 1995; Mullaly, 2006). 
 
Most of existing maturity models do not adequately satisfy the expectations, however, 
the author of this paper suggests that the concept of organisational Project 
Management Maturity has relevance and the potential to improve project management 
preparedness and the associated success of projects in the organisations. 
 
2.3. Factors that determine the success of Project Management Maturity? 
2.3.1 Introduction 
 
Recent market dynamics contribute to stimulating growth and innovation. This places 
pressure on organisations to use competitive cost approaches to respond to more 
complex demands. To meet these challenges, a natural decrease in the organisation's 
set of operations are replaced by an increase of activities through projects (Shenhar 
& Dvir, 2007). As a result, many companies are implementing project management 
techniques (Berssaneti & Carvalho, 2015) and investing resources and efforts in 
project management (Martens & Carvalho, 2016). Studies on project management 
indicate that using project management methods impacts positively on project 
performance (Dvir et al., 2003; Ling et al., 2009). In spite of this, projects fail. 
The Pulse of the Profession® report (PMI, 2017), states that for each US$ 1 billion 
invested in projects that failed to reach the desired outcome, US$ 97 million is lost. 
The development of project-based organisational activities coincides with approaches 
aimed at developing an understanding of project success (PS) and its influence on 
organisational performance. PS is related to the desired outcomes of the project aims 
(De Wit, 1988). According to Kerzner (2004), there is a direct link between PS and the 
results obtained in its projects, especially when they encompass the core business 
and the organisation’s essential capabilities. 
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Carvalho and Rabechini (2017) point out that a number of studies have addressed 
project success and how it can be measured. Organisational results can be favoured 
when projects are successful, in terms of the contribution of project success to 
organisational performance in areas such as efficiency, innovation and development 
(Yang et al., 2014). 
Studies on Project Maturity have focused on organisational performance, particularly 
in terms of the Project Management Maturity of an organisation.  
Studies have indicated that organisations with higher level Project Maturity are inclined 
to have better organisational performance (Rauch et al., 2009; Moreno & Casillas, 
2008). Literature has focused on and developed topics such as project management 
and Project Management Maturity; however, few studies focus on the connection 
between them (Kuura et al., 2014). In addition, few studies focus on the link between 
Project Management Maturity and project success (PS). Lundin et al. (2015) suggest 
that the link between Project Maturity and project management may be a challenge 
for research in the project management field. Martens et al. (2015) identified a positive 
relationship between Project Maturity and project management in terms of several 
areas such as integration, time, cost, quality, scope, communication, risk, human 
resources, and communication. 
These authors point out that project management can impact on Project Management 
Maturity. They suggest that the decision-making process is likely to acknowledge and 
encourage elements of Project Maturity in order to seek excellence and success in 
projects (Martens et al., 2015). However, a research gap exists regarding the 
relationship between Project Maturity and project success. 
 
2.3.2 Project success 
 
The literature has looked at project success in different ways. It is important to 
emphasise the distinction between successful projects and successful project 
management. According to De Wit (1988), project success concerns the goals and 
benefits for the organisation as a whole in terms of the effectiveness, objectives, and 
benefits provided by the project. Project management success concerns direct action 
from a project manager in terms of applying tools as determined by the scope, deadline 
and cost of each project. This difference is also described by Cooke-Davies (2002) 
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and corroborated by Martens and Carvalho (2016). In general, the approaches used 
in the literature describing project success are similar to the Iron Triangle model, also 
known as unidimensional (Adnan et al., 2013), since these take into consideration that 
different projects could be different sets of success factors (Dvir et al., 2003). Factors 
that positively affect the success of projects have been a source of continuous 
research (Mir & Pinnington, 2014). 
 
A multidimensional approach has been proposed by Shenhar and Dvir (2007) that 
includes five independent dimensions. These include: efficiency, the impact on the 
team and on the customer, business and direct success, and preparing for the future, 
all of which facilitate an understanding of the independent impact of projects on each 
of the dimensions. Other authors have also corroborated this approach (Shenhar & 
Dvir, 2007), which look at the efficiency dimension as a short-term measure to assess 
whether the project was completed according to schedule, budget and scope (De Wit, 
1988; Adnan et al., 2013; Berssaneti and Carvalho, 2015). The dimension that looks 
at the impact on the customer, looks at how the project's result impacts on the life, or 
the business of the customer in its effort to meet customer needs (Mir & Pinnington, 
2014). The third dimension looks at the impact on the team and assesses the project’s 
overall impact in terms of project team satisfaction, loyalty to the organisation, morale, 
the retention of team members after project completion (Martens & Carvalho, 2016). 
The business and direct success dimension focuses on the contribution to the 
organisation’s result and as such, is an expression of the project's business success 
(Cooke-Davies, 2002). Finally, the future dimension is of a long-term nature, and 
assesses how effectively the project assists with the preparation of infrastructure for 
the future and creates new opportunities for the organisation (Carvalho & Rabechini, 
2015; Shenhar & Dvir, 2007). The Shenhar and Dvir model uses metrics related to 
dimensions which are focused on different time horizons (from the short- to the long-
term), to produce a project success assessment, considering that some of the metrics 
or information can only be collected after specific periods in the project’s life cycle. 
Therefore, understanding project success is as important as understanding Project 
Maturity. 
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2.4 PMBoK 
 
The Project Management Body of Knowledge (PMBoK), developed by the Project 
Management Institute (PMI), is a worldwide-recognised project management 
framework. Chin and Spowage (2010) assert that PMBoK is classified in "Best 
Practices" Project management methodologies together with Projects IN Controlled 
Environment Version 2 (PRINCE2) and the Association for Project Managers Body of 
Knowledge (APMBoK). Best practices can be applied to any type of project at any 
industry and organisation. For the purpose of this study PMBoK will be the focal point. 
Project management practice can be applied in project-based organisations, as well 
as in business organisations. According to PMBoK (PMI, 2013), project management 
is the application of knowledge, skills, tools, and techniques to project activities to meet 
the project requirements. PMBoK further stipulates that this application of knowledge 
requires the effective management of the project management processes. Such a 
management process is extremely important in project-based organisations, for 
instance, in the energy sector.  
 
PMI (2013) explains that Integrated and well-organised management processes like 
organisational project management are therefore very important for such projects and 
others. Organisational Project Management (OPM) is a strategy execution framework, 
utilising project, program, and portfolio management as well as organisational enabling 
practices to consistently and predictably deliver organisational strategy, producing 
better performance, better results, and a sustainable competitive advantage. 
 
"The PMBoK contains the globally recognised standard and guide for project 
management profession" (PMBoK: 1). It has ten knowledge areas, five process groups 
and 47 processes. Knowledge areas are integration, scope, time, cost, quality, human 
resource, communications, risk, procurement and stakeholder management. Process 
groups are initiating, planning, executing, monitoring and controlling, and closing. They 
are sets of activities for specific areas and include several sub processes. PMBoK can 
be applied to any type and size of projects at all sectors. 
According to the project management body of knowledge, the overall knowledge within 
the profession of project management includes the tools and techniques used to 
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manage project management process and practices. There are ten knowledge areas 
according to the PMBoK guide (PMI, 2013) as described below. 
 
1. Project integration management 
Project integration management includes the processes and activities to identify, 
define, combine, unify, and coordinate the various processes and project management 
activities within the project management process groups. 
 
2. Project scope management 
Project scope management includes the processes required to ensure that the project 
includes all the work required to complete the project successfully. Managing the 
project scope is primarily concerned with defining and controlling what is and is not 
included in the project. The scope of a project is defined as the basis of the design. As 
the design process progresses, the project scope becomes more refined, but it always 
remains within the parameters defined in the initial design of the project. Project scope 
management, amongst others, entails the management of scope creep. 
 
Scope creep can be better defined as a process where additional work is added to the 
project after the scope has been established. In infrastructure projects, scope creep 
can manifest itself in different ways. It can occur through small various project 
changes, through a change in approach to the design, or through additional design 
phase charges. 
 
Overtime project managers are plagued with the phenomenon of scope creep in 
construction. If not properly managed, scope creep can destroy project objectives. 
Scope creep often results from poor scope definition, particularly on critical aspects of 
the project, i.e. when project deliverables are poorly defined. Scope creep can happen 
at any stage of the project where the scope is not clearly and properly defined. 
 
To manage scope creep in projects, it is advisable to make provision for contingency 
allowances to cater for additional scope. Project failure commonly happens because 
of poor scope management and control. A 2010 Global survey names scope creep as 
one of the top 10 obstacles to project success. 
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3. Project time management 
Project time management includes the processes required to manage the timely 
completion of the project. The processes required in project time management are: 
planning the schedule, defining and sequencing activities, estimating resources and 
duration, and developing and controlling the schedule. 
 
4. Project cost management 
Project cost management includes the processes involved in planning, budgeting, 
financing, funding, managing, and controlling costs so that the project can be 
completed within the approved budget. 
 
5. Project quality management 
Project quality management includes the process and activities of the performing 
organisation that determine quality polices, objectives, and responsibilities so that the 
project will satisfy the needs for which it was undertaken. It works to ensure that the 
project requirements, including product requirements, are met and validated. 
 
6. Project human resource management 
Project human resource management includes the processes that organize, manage, 
and lead the project team. The project team is comprised of people with assigned roles 
and responsibilities for completing the project. 
 
7. Project communications management 
Project communications management includes the processes required to ensure 
timely and appropriate planning, collection, creation and distribution, storage, retrieval, 
management, control, monitoring and the ultimate disposition of project information. 
 
8. Project risk management 
Project risk management includes the processes of conducting risk management 
planning, identification, response planning, and controlling risk on a project. The 
objectives of project management are to increase the likelihood and impact of positive 
events and decrease the likelihood and impact of negative events in the project. 
 
 
25 
 
9. Project procurement management 
Project procurement management includes the processes necessary to purchase or 
acquire products, services, or results needed from outside the project team. The 
organisation can be a buyer or seller of the products, services, or results of a project. 
It includes the contract management and change control processes required to 
develop and administer contracts or purchase orders issued by authorized project 
team members. 
 
10. Project stakeholder management 
Project stakeholder management includes the processes required to identify the 
people, groups, or organisations that could impact or be impacted by the project, to 
analyse stakeholder expectations and their impact on the project, and to develop 
appropriate management strategies for effectively engaging stakeholders in project 
decisions and execution. 
 
Traditionally, project outcomes are evaluated through the triple constraint perspective 
i.e. time, cost and quality. Project outcomes are also measured through many other 
aspects, such as organisational objectives, stakeholder satisfaction, customers 
benefit, future potential to the organisation, etc. Since the objectives of the project are 
different and influenced by sets of success factors, the various stakeholders’ 
perception of the project outcome and success factors are different too. 
 
Identifying which stakeholders to involve in the early stages of design is a major source 
of uncertainty in projects. This uncertainty encompasses the relevant stakeholders, 
how they could influence a project, and what their motives are in so far as their actions 
affect project activity (Heywood & Smith, 2006: 301). Construction projects often 
involve many stakeholders whose interests frequently vary, depending on the 
uniqueness of the project. It is the responsibility of project decision-makers to respond 
to the needs and expectations of various stakeholders and be concerned with how 
project scope definition decisions are reached. Failure to clarify stakeholders’ 
expectation and priorities at the early stage of the project can cause major difficulties 
and conflicts at later stages. Fageha and Aibinu (2014: 3) assert that to avoid this, 
project leaders need to appropriately engage all stakeholders and acknowledge their 
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concerns when making decisions on the project’s scope. This should mitigate 
conflicting interests.  
 
Stakeholders may be defined as any group or individual who can affect or is affected 
by the achievement of a corporation’s purpose (Freeman, 1984: 46). Another definition 
is that stakeholders are individuals and organisations that are actively involved in the 
project, or whose interests may be affected as the result of project execution or project 
completion (PMI, 2004: 24). Some writers have distinguished between influencers and 
stakeholders. Whereas influencers are players who may have an influence, but do not 
have a stake, while stakeholders may have a stake in the organisation’s activities, but 
do not have influence.  
 
Kertzner (2012: 6) states that from the beginning of project management in the 1960s, 
up to the last decade, stakeholder involvement in projects has been more passive than 
active. Stakeholders used to focus heavily on the outcome at the end of the project. If 
stakeholders did get involved at all, it was closer to the end of the project where there 
were fewer decisions for them to make. This was due to the fact that stakeholders 
knew very little about the actual processes used in project management. However, 
today stakeholders appear to be much more knowledgeable about project 
management than in the past. Stakeholder involvement is much more active than 
passive, and the involvement begins right at the initiation stage of the project. 
Numerous factors have driven this change, and these include the following: 
• Projects have become more complex than in the past; 
• There is a higher degree of risk due to much more complex project; 
• Stakeholders are expected, and want to be actively involved in certain critical 
decisions; 
• Stakeholder involvement in project risk management requires meaningful 
information, and 
• Stakeholders want to be involved in the decision regarding what metrics they 
wish to see to monitor project progress. 
 
The Project Management Institute (2000: 16) states that there are three groups of 
stakeholders. The first group of stakeholders are those within the project, these include 
the project team such as the architect, quantity surveyor, engineers, contractor, project 
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manager and government agencies. The second group of stakeholders are those 
outside of the project, but within the organisation. This group includes the sponsor, 
functional managers, and organisational groups. Then there is the third group that are 
outside of the organisation. This group includes business partners, sellers or suppliers, 
customers or users, government regulators and possibly other entities as well. For 
example, in the case of government schools the communities would be stakeholders. 
Stakeholders may not necessarily be involved in the project, but their interests may be 
affected by the project either positively or negatively. It is important to take the negative 
stakeholders in a project into account from the early stages. A local environmental 
group could be considered a negative stakeholder for a new refinery project for 
example, because they could protest for local labour or higher labour rates, which 
could have a huge impact on the project period and the contract sum. A government 
regulatory authority might also be a negative stakeholder if the new project is found to 
not conform to governmental regulations.  
 
Categories of Stakeholders on a Project  
 
1.  The innermost circle involves the people working on the project. This includes 
the Project Manager, the Project Management Team, and the Project Team 
members who do the work (Rowley, 2013).  
2.  The next category involves the Sponsor, the person or group that provides the 
financial resources for the project and who champions the project within the 
organisation when it is first conceived (Rowley, 2013). In the case of school 
projects, the sponsor will be the Department of Education. There are two main 
aspects of the project sponsor role. These include the external focus, in which 
the project sponsor articulates and represents their interests in the project as a 
client, and the inward-looking role, in which the project sponsor provides 
whatever support the project manager and project team members require to 
deliver the project.  
3.  The third category involves higher-level organizers of projects. These include 
the program manager, who manages related projects in a coordinated way, and 
a portfolio manager, who manages a collection of projects or programs which 
may not be related in content, but which all serve the business model of the 
organisation at large (Rowley, 2013). They monitor the performance of the 
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project and can even terminate the contract for the project if the project is going 
nowhere.  
4.  The next category is still within the organisation, but rather than the three inner 
circles that deal with project work, this circle represents the interests of the 
ongoing operational work, with the functional managers in charge of areas such 
as human resources, finance, accounting, and procurement (Rowley, 2013). 
5.  The fifth category, which is outside of the organisation, but one in which there 
is a business relationship between the organisation and the stakeholder, such 
as business partners that may have a financial interest in the project, or 
sellers/suppliers (Rowley, 2013).  
6.  The last category consists of elements of society that may not have any formal 
relationship with the organisation, but which may contain groups that are 
affected by the project or that can influence the project (Rowley, 2013). The 
community plays a huge role in the process of a project and if they are not 
happy with the project, they can cause delays.  
 
Malkat and Byung-Gyoo (2012: 79) argue that construction stakeholders can be 
categorised as primary and secondary stakeholders. Primary stakeholders include 
clients, consultants, and project managers who are considered as directly connected 
to the project. Secondary stakeholders include investors, suppliers, employees, sub-
contractors, third parties, banks, governmental authorities, pressure groups, trade 
associations, and communities. In other words, construction stakeholders are those 
with an indirect connection to the project.  
 
Winch (2012: 74) categorizes stakeholders as internal stakeholders and external 
stakeholders. Internal stakeholders are those persons and organisations that are 
directly involved and affected by the project, while the external stakeholders are those 
that are not directly involved but may be affected by the project. While it could be 
expected that construction related firms, including contractors, subcontractors, 
suppliers and manufacturers of materials and components would primarily have 
commercial objectives such as making a profit, Lavender (1996: 29) contends that 
clients and consultants may not conform to such a pattern. For instance, a public client 
may develop for social benefit and consultants claim to be professional rather than 
commercial.  
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Construction Client  
In the context of this research study, the focus is on public clients. Rougvie (1987: 
109) refers to public clients as any organisations that are publicly owned. Public clients 
may raise finance, either by borrowing from government sources, or through a 
government mandate to borrow in the open market and expend such monies on 
development or construction. In the South African construction industry, both the 
private and the public sectors are involved in construction activities. The CIDB (2008a: 
2) reports that public-sector expenditure accounts for about 25% of the total general 
building activity and about 80% of civil engineering activity. As an intervention measure 
to improve the construction industry, the South African government has put in place 
regulations as guidelines for both private and public sector construction industry 
stakeholders. Construction industry professionals and construction contracting 
stakeholders are currently regulated by various acts of parliament that were passed 
from December 2000. These acts were preceded by the publication of a White Paper 
entitled ‘Creating an enabling environment for reconstruction, growth and 
development in the construction industry’ initiated by the Ministry and the Department 
of Public Works. A White Paper is an authoritative report or guide that helps solve a 
problem.  
 
Professional bodies  
The White Paper (1998: 10) proposed arrangements to put in place a statutory 
Construction Industry Development Board (CIDB), which could provide a focal point 
for all stakeholders to advance the agenda for positive change, and the overarching 
Council for the Built Environment (CBE) coordinating structures for professions in the 
built environment. The CBE then gained statutory status in an Act of Parliament (Act 
no. 43 of 2000) as an overarching body that coordinates six professional councils. It 
has a purpose to install good conduct within the profession, transforming the 
professions, and advising the South African Government on built environment related 
issues through the Department of Public Works (CBE, 2008: 3). The councils are made 
up of the following professional fields: 
• Project and construction management; 
• Quantity surveying; 
• Engineering; 
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• Architecture; 
• Landscape architecture, and  
• Property values. 
 
Stakeholder management is critical throughout the project lifecycle. The diagram 
below depicts the project life cycle: 
 
Project Life Cycle (PLC) 
 
Figure1: Project Management Lifecycle Methodology (Eskerod and Jepson, 
2013: 8) 
 
The project life cycle covers the time during which the project is undertaken, while the 
project investment life cycle includes all the time in which resources are spent on the 
project and in which the project generates benefits. When performing stakeholder 
management, it is important to consider the whole project investment cycle when 
assessing who the stakeholders of the project will be. This includes people who will 
deal with the project outcomes after the project has been completed and closed down, 
as it is important to ensure that the deliverable will result in the desired benefits 
(Eskerod & Jepson, 2013: 8).  
 
Olomolaive and Chiniyo (2010) states a 4-tier hierarchy of stakeholder importance 
levels, which will dictate how stakeholders are managed during a project:  
1. Inform - This category comprises the stakeholders who will require a small amount 
of effort. These include stakeholders that have lower power, but higher legitimacy and 
who need to be kept informed of decisions that may affect them directly. 
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2. Consult - These are stakeholders who require more than just being informed about 
the construction project. Secondary stakeholders with higher power but lower 
legitimacy need to be kept on board and should be consulted in order to seek their 
opinions and input for key decisions that directly or indirectly will affect them.  
3. Involve - These include stakeholders that have high power levels, even those with 
low legitimacy. They need to be involved in all activities in the project according to their 
interest, since they have the power to make decisions that impact on the project.  
4. Partner/collaborate - The primary stakeholders have high enough levels of 
legitimacy and the power to effect project success and as such, they should be treated 
as partners, to increase their engagement and commitment. This is achieved by 
revising and tailoring project strategies, objectives, and outcomes if necessary to win 
their support. 
 
2.3.4.2 Stakeholder management strategies  
 
According to Eskerod and Jepson (2013: 7), a project cannot be established and 
accomplished, and the project benefits realised, without carefully considering and 
dealing with the project stakeholders. Before the project can even begin, it is important 
to find out: (1) who can affect or will be affected by the project - identify the 
stakeholders; (2) how they need to contribute to secure project success, and whether 
and why they can be expected to contribute as needed; and (3) which stakeholders 
need more management attention to prioritize the stakeholders. To do so, one more 
stakeholder analysis is required during the project. During the early stages of the 
project, a stakeholder management strategy should be developed. An organisation 
should consider the following factors when developing a stakeholder management 
plan: Who are stakeholders? What are their stakes? What opportunities do they 
present? What challenges or threats do they present? What responsibilities do we 
have towards stakeholders? What strategies or actions should be used to engage 
stakeholders? (Caroll & Buchholtz, 2006: 106). 
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The following steps are for managing stakeholder relationships:  
 
1. Identification of all stakeholders  
The process of identifying project stakeholders begins by developing a list of 
stakeholders. This is followed by identifying mutuality, as defined in terms of 
understanding what each stakeholder requires from the project and the significance of 
the stakeholder to the project (Olander, 2006: 41). Stakeholders are categorized by 
documenting each stakeholder’s influence and relationship to the organisation — 
whether they are internal to the organisation or external. The output of this step should 
provide a list of all stakeholders that fit the definition of stakeholder (Bourne, 2010: 7).  
 
2. Prioritise  
This involves the assessment of each stakeholder, based on ratings from the project 
team members, and the stakeholder’s perceived power, proximity and urgency. Power 
is the power an individual or a group may have to permanently change or stop the 
project or other work. This is essential in order to understand which stakeholders are 
more important than others (Bourne, 2010: 8).  
 
3. Visualise - mapping complex data  
The objective of every stakeholder mapping process is to: develop a useful list of 
current stakeholders; assess some of their key characteristics; consider the date 
presented - which will assist the team’s planning for engaging these stakeholders; 
reduce subjectivity; ensure that the assessment process is transparent; ensure that 
the complex data collected about the stakeholders is easy to understand and provide 
a sound basis for analysis and discussion (Bourne, 2010: 10).  
 
4. Engage  
The project team needs to understand which stakeholders to involve in the project 
definition and planning process; which stakeholders need more information about the 
project to mitigate their opposition; and which stakeholders will play key and relevant 
roles (Bourne, 2006: 7). In the briefing environment, effective communication between 
the client, the user of the building, the design team, the contractor, and specialist 
consultants, is critical. The project team must understand the expectations of all 
stakeholders involved and how those expectations can be managed to maintain 
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supportive relationships and to mitigate the consequences of unsupportive 
stakeholders. The project team needs to consider how best to manage its 
communication activities for maximum efficiency and effectiveness (Bourne, 2010: 
12). 
 
The Importance of Stakeholder Management  
Projects have become people intensive to the extent that stakeholder management 
has almost become an integral part of the project. The appropriate level of stakeholder 
involvement impacts on the project deliverables. Due to the challenges that emanate 
from a lack of stakeholder involvement or consultation, the concept ‘stakeholder 
management’ has become increasingly important in implementing projects. In project 
management, it is commonly accepted that the interests of stakeholders need to be 
dealt with to support the success of a project (Achterkamp & Vos, 2008). The operative 
word is the “success” of a project.  
 
Stakeholder involvement or lack thereof can lead to project failure. 
Since all projects operate on the principle of triple constraints, i.e., quality, time and 
cost, a lack of stakeholder management can lead to the failure of one of the triple 
constraints. Projects normally involve stakeholders with different interests. 
Stakeholder management enables all project participants to see the wider picture and 
provides guidance for managing the diverse views and interests that can manifest 
during a project’s life. All construction projects have the potential for conflicts of interest 
that can result in costly and damaging legal proceedings (Chinyio & Olomolaiye, 
2010). 
 
Most projects fail due to stakeholders opposing or revolting against projects. This is 
primarily because stakeholders often feel side-lined in projects, as stated by (El-
Gohary, Osman, & El-Diraby, 2006). Stakeholder opposition has been reported as the 
main reason for failure in several instances. For projects to be continuously successful, 
they require effective stakeholder management. Since stakeholders are usually from 
different backgrounds, it is inevitable that conflicts might arise. The effective 
management of stakeholders in a project is an important key to project success. 
However, this is often an aspect of a project that is not performed effectively, and the 
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probability that the project will be completed successfully is reduced due to conflict 
between the project team and one or more stakeholders (Jergeas et al., 2000). 
 
It is imperative to have sustainable targets in construction projects. Since universities 
spend an enormous amount of money in construction projects, stakeholder 
perspective pertaining to construction projects is important. Achieving sustainability-
related targets in construction projects is increasingly becoming a key performance 
driver. Yet sustainability is a complex concept in projects and there are many diverse 
stakeholders. Some stakeholders are generally recognized as important, i.e., the client 
and main contractor, yet there are others not always perceived as such, and whose 
absence from the decision-making processes may result in a failure to address 
sustainability issues. As such, there is a need for a systematic approach to engage 
with stakeholders with high salience in relation to sustainability (Bal, Bryde, Fearon, & 
Ochieng, 2013). 
 
Project planning is a fundamental aspect of a project, so it becomes critical to look into 
stakeholder management and consultation during the planning phase of a project. 
Though the following citation was based on natural resource management programs, 
it is equally important to projects in the public service. Stakeholder consultation is 
being adopted as standard practice in the planning and management of natural 
resource management programs (Human & Davies, 2010). The citation is particularly 
important because planning is at the core of project success and will be dealt with in 
one of the research questions for this study. 
 
Most projects often fail due to a lack of management of stakeholder expectations, 
needs and interests in line with project objectives. Lack of stakeholder management 
can lead to project failures in implementing construction projects within the 
universities. Construction projects attract interest from various stakeholders who 
express needs and expectations about the project. These are often in conflict with 
each other and it is unlikely that all of them can be fulfilled. The stakeholder 
management process involves evaluating the needs and expectations of stakeholders 
in relation to the main objectives of the project (Olander, 2007). 
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Stakeholder analysis is also important in dealing with stakeholder management. 
Stakeholder analysis should be performed in such a way that the analysis is clear and 
concise and that there is no confusion during the process. This is important because 
many people and authors interpret stakeholder analysis differently. As alluded to by 
Reed et al. (2009), stakeholder analysis means many things to different people. 
Various methods and approaches have been developed in different fields for different 
purposes, leading to confusion over the concept and practice of stakeholder analysis. 
 
University infrastructure projects involve a lot of engineering related work in nature, 
therefore stakeholder management/engagement, i.e., consultation in particular, is 
important in the engineering process in implementing projects. Relevant stakeholders 
are required to be consulted in this regard. Adequate, timely and effective consultation 
of relevant stakeholders is of paramount importance in the requirements of the 
engineering process. However, the thorny issue of making sure that all relevant 
stakeholders are consulted has received less attention than other areas which depend 
on it, such as scenario-based requirements, involving users in development, 
negotiating between different viewpoints, and so on (Sharp, Finkelstein, & Galal, 
1999). 
 
Stakeholders often influence projects both positively, i.e., when a project is a success, 
and negatively, i.e., when a project fails. As a result, stakeholder influence cannot be 
ignored in stakeholder management. Among the factors that affect project outcomes, 
stakeholder influential attributes and more importantly, their understanding and 
effective utilisation and management are identified as the key to project success 
(Rajablu, Marthandan, & Yusoff, 2014). 
 
Project managers are increasingly required to have stakeholder management skills 
over and above their core project manager’s skills. Most project successes are also 
determined on how well project managers understand stakeholder management. 
Stakeholder identification, management and engagement are recognised as key 
project management skills; however, these are 'soft' skills that require both intuition 
and a strong capacity for analysis (Walker, Bourne, & Shelley, 2007). Stakeholder 
satisfaction is also a key to tracking lessons learnt and ensuring that success stories 
are maintained. It therefore becomes important to track stakeholder satisfaction. 
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Although few organisations track stakeholder satisfaction, its measurement is key to 
project success (Mieritz, 2012). 
 
2.5 Strategic Management and Planning 
 
Project success is dependent on the groundwork laid prior to project commencement, 
and proper strategic management is one of the components required to ensure project 
success and improve Project Maturity. 
There is a relationship between strategic management and project management. 
Hickman (2017) states that strategic management involves short-term and long-term 
planning to assist a business in reaching goals, whereas project management involves 
the short-term goals of creating a service, program or product that meets customer 
satisfaction, while striving for the same goals regarding productivity, marketing 
strategy and production operations. 
Advantages of Strategic Management 
Strategic management is a solution to many of today's organisational issues. Strategic 
management foundations are located, based on managers’ understanding of their rival 
companies, markets, prices, raw material suppliers, distributors, government, 
creditors, shareholders, and customers across the globe. These are critical success 
factors for business in today's rapidly changing world. Strategic thinking enables 
organisations to face and adapt their management to future conditions. 
 
One of the outputs of strategic management is the strategic plan, which describes the 
process of progressing from an existing situation (organisational mission) to a 
desirable situation which is outlined the organisation's future. Due to excellent 
recognition of the environment, they can help the organisation to boost its 
performance. In today's fast-changing global environment in which information flow, 
increasing competition resulting from the removal of borders, and trade barriers are 
it’s the most important characteristics, higher education institutions change slowly into 
institutions which are led by the competitive market drivers and trading requirements. 
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In light of the above, strategic planning would appear to be an important part of these 
institutions, and helps organisations adapt themselves to the environmental and 
educational macroeconomic policies in order to achieve a better future. A desire for 
survival in this competitive environment, prompts these organisations to turn to 
strategic management and planning to increase their ability to adapt to change in a 
rapidly changing environment and to enhance their capacity to meet customers’ 
expectations and satisfy them (ILembe & Were, 2014). 
 
Coombs (1974) believed that if a change is going to occur within the field of education 
and training, this transformation should be initiated at the point of management 
education. Strategic planning is a strategic tool that should be used in comprehensive 
quality schools to provide a clear vision to meet the needs of schools and society 
(Latorre & Blanco, 2013).  
 
Project Planning 
Serrador (2012) contends that project planning is widely thought to be an important 
contributor to project success. It then follows that for projects to improve the Project 
Maturity, proper planning has to take place. 
 
In educational systems, strategic planning application provides an opportunity for 
planners to act proactively as opposed to merely reactively to welcome the future and 
to look at humans, technology, and the environment. In strategic planning, the future 
that we want for our offspring and grandchildren, should be defined at first by 
partnership and collaboration of a wide range of educational partners, including 
beneficiaries and concerned stakeholders. 
 
2.6 Technology Management 
 
In today’s ever-changing world, project managers are confronted with the fact that the 
use of technology has become increasingly inevitable. Anantatmula (2006) contends 
that technology can help improve project management and further argues that the role 
of technology as a supporting system for project Leadership and performance is 
limited. In advancing Project Maturity, organisations have various options on how to 
better enhance projects by using technology management. It is therefore dependent 
38 
 
on how organisations want technology to support them, and what design in systems 
is necessary to enhance Project Maturity. 
There are project management Information System applications that are primarily 
designed to support project management, so it is worth considering how much the 
available applications support the project management methods defined in the project 
management theory, and how much software applications will make it possible to get 
support in individual stages of the project life cycle. Technology can therefore be 
enhanced and leveraged by organisations to ensure project performance. 
The choice of technology in a project is dependent on the project’s desired outcome. 
The technology chosen should align with project deliverables because misalignment 
of technology and projects can lead to project failure. As contended by George (2008), 
misaligned project management and technology management can create situations in 
which project failure is a regular event and animosity exists in organisation. 
Technology is one of the tools and techniques necessary to ensure project success 
because the project success impacts directly the business’ success. 
Researchers and practitioners have tried to improve project performance by focusing 
on project-based management, the capability of the members of the project team, and 
developing new project management tools and techniques (Besner & Hobbs, 2012; 
Crawford et al., 2008; Flyvbjerg et al., 2003; Hebert and Deckro, 2011; Packendorff, 
1995; Sauer & Reich, 2009). However, various surveys and studies showed that 
project success rates remained low. A study by Merrow et al. (1988) found that out of 
47 mega projects, only four projects were completed within budget, while 88% 
experienced cost overruns. The study also showed that 26 out of 36 projects (72% of 
them) failed to meet their profit objectives. In 2001, a study was conducted by the 
International Program in the Management of Engineering and Construction (IMEC) in 
which large engineering projects between 1980 and 2000, with an average capital 
value of $1 billion, were undertaken. Findings show that 18% incurred extensive cost 
overruns (Miller & Lessard, 2001). The study also showed that almost 40% of the 
projects were either abandoned or reconstructed due to poor performance or financial 
crisis (Miller & Lessard, 2001). Flyvbjerg et al. (2003) evaluated the performance of 
large infrastructure projects in terms of cost overruns and benefit overestimation. 
Findings revealed that since the early 1900s, project cost overruns were a frequent 
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occurrence on several large capital projects. They found that in spite of the 
development and availability of advanced cost estimation and control tools and 
techniques, project cost overruns had not diminished in the past seventy years 
(Flyvbjerg et al., 2003). 
The Standish Group has studied IT projects performance implemented in various 
company sizes since 1994.These included a range of companies from big to small. 
The findings are published in the CHAOS Reports every year. The 1995 CHAOS 
Report showed that only 16.2% of the software projects were reported as completed 
on-time and on-budget. The 2015 CHAOS report revealed that 29% of IT projects 
globally were successful as defined by on-time and on-budget with a satisfactory result 
(Hastie & Wojewoda, 2015). Appendix A shows a summary of the CHAOS Reports 
from 1994 to 2015. As Appendix A shows, over the past ten years, project performance 
has plateaued. Institutionalisation of process discipline, accommodative culture, and 
maturity approaches appear to have resulted in an improvement. As such, the 
improvements of the 1990s and early 2000s are no longer being observed through 
these approaches. 
Based on all the above, the importance of finding a new method to improve overall 
project performance has become evident. Müller et al. (2014) indicated governance 
as an organisational enabler.  
The aforementioned indicates that not only project governance, but also information 
technology (IT) governance and other forms of governance, play critical roles in the 
success or failure of the projects. According to the IT Governance Institute (2011), IT 
governance is “an integral part of corporate governance which is a responsibility of the 
board of directors and executive management.” IT governance involves leadership 
and the necessary organisational structures and processes necessary to make sure 
that the organisation's IT is aligned with, and sustains the organisation's strategies and 
objectives (IT Governance Institute, 2011). Effective IT governance contributes to 
organisational success by providing secure and reliable information through the use 
of technology (Korac-Kakabadse & Kakabadse, 2001). Effective IT governance also 
assists IT managers and suppliers in developing integrated IT and business plans, 
allocating responsibilities, prioritising and organising IT initiatives, and tracking 
performance and outcomes (Korac-Kakabadse & Kakabadse, 2001). The most 
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important function of IT governance is to align IT with business goals, while supporting 
ongoing IT operations (Bygstad & Hanseth, 2010). 
Chan and Reich (2007) point out that repeated empirical studies indicated that when 
there is strategic alignment between IT and business strategies in organisations, 
business performance improved. Chandler (1962), in his classical thesis, showed that 
without alignment between a multidivisional structure and a diversification strategy, 
weaker performance was evidenced. 
 
2.7 Best Practice and Good Governance 
 
Projects success directly impacts the success of the business. Researchers and 
practitioners have long focused on project-based management, project team 
proficiency and developing project management tools and methods in an attempt to 
improve project performance (Besner & Hobbs, 2012; Crawford et al., 2008; Flyvbjerg 
et al., 2003; Hebert & Deckro, 2011; Packendorff, 1995; Sauer & Reich, 2009). Despite 
these attempts, studies showed that project success rates were low. 
An organisation measures its capabilities, then plans and implements improvements 
towards the systematic achievement of Best Practices (PMI, 2013). One way of 
measuring the capability or maturity of organisation project management practices, is 
by deploying an assessment tool using interviews and different maturity models. 
Different Project Management Maturity models are developed to measure the Project 
Management Maturity of organisations. 
Governance is often defined as the means by which organisations are directed and 
their managers are held accountable for conduct and performance (OECD, 2001). 
Governance differs from management, in that management runs the business, while 
governance makes sure that it runs efficiently and in the right direction (Tricker, 2012). 
Within organisations such as corporations, the governance of projects is often 
perceived to exist within the corporate governance framework, comprising the “value 
system, responsibilities, processes and policies that allow projects to achieve 
organisational objectives and foster implementation that is in the best interest of all the 
stakeholders, internal and external, and the corporation itself” (Müller, 2009: 4). 
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This dimension of governance refers to the number of organisational institutions (or 
entities) involved in project governance. These include, but are not limited to, project 
management offices (PMOs) in their role of governing project management in an 
organisation (Aubry et al., 2012), steering groups, program and portfolio management, 
or external governance bodies, such as national or industry standards etc., which have 
a bearing on the governance of the projects in an organisation. The number of 
institutions is indicative of the complexity in governance, because of the need to 
reconcile different governance approaches at the project level and coordinate their 
activities. Moreover, every additional governance institution poses a further agency 
problem to the project, stemming from the need to agree and maintain performance 
that is in line with the terms of reference under which each of those institutions engage 
(Dixit, 2009). 
It was proposed that a new paradigm, such as project governance was needed 
(Altshuler & Luberoff, 2003; Crawford et al., 2008). Project governance was described 
as “the framework, functions, and processes that guide project management activities 
in order to create a unique product, service, or result, and meet organisational strategic 
and operational goals” (PMI, 2016). Biesenthal and Wilden (2014) analysed 62 articles 
dealing with project governance. Of these, 21 appeared in general journals and 34 
appeared in leading project management journals. Their findings indicated that project 
governance played an important role in ensuring successful project delivery. Klakegg 
et al. (2008) went on to propose that project governance should flow down from top-
level management to project-level personnel. The implication is that other types of 
governance (e.g., information technology (IT) governance) are also vital to project 
success. 
According to Klakegg et al. (2009), it is important that governance covers all levels of 
the organisation, starting with corporate governance flowing from the board level to 
the management level responsible for execution, and down to the project level of 
governance. The definition of corporate governance from the Organisation for 
Economic Co-operation and Development (OECD) is: “Involving a set of relationships 
between a company's management, its board, its shareholders and other stakeholders 
and should provide proper incentives for the board and management to pursue 
objectives that are in the interests of the company and its shareholders and should 
facilitate effective monitoring OECD (2004)”. 
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Project-related governance is based on and aligned with corporate governance; but 
focuses on the governance of individual projects. The Project Management Institute 
defines project governance as “an oversight function that is aligned with the 
organisation's governance model and that encompasses the project lifecycle [and 
provides] a consistent method of controlling the project and ensuring its success by 
defining and documenting and communicating reliable, repeatable project practices” 
(PMI, 2013b). Whereas, project governance looks at the governance of individual 
projects, the governance of projects looks at a group of projects, such as a program 
or portfolio of projects and therefore has a broader perspective (Müller et al., 2015). 
 
2.8 Skills acquisition 
 
The literature review groups studies on project managers in the following categories 
in terms of leadership, competency, selection, training, role, and personality. Studies 
on project managers have focused most on competency/competence. Examples of 
such studies include the study by Crawford (2000), who created a profile of competent 
project managers. Clarke (2010) selected 24 competency elements selected from the 
Project Manager Competency Development Framework of the Project Management 
Institute, and grouped them into four competence measures. These measures were: 
communication, teamwork, attentiveness, and conflict management. Bredillet et al. 
(2015) provided a general definition and assessment approach to look at “what is a 
competent project manager?” Based onan Aristotelian perspective, they proposed that 
the project manager should be ‘wise’ and act ‘rightly’ or do ‘good’ action in order to 
become competent. Cheng et al. (2005) proposed a competency-based model for 
project managers in construction in the UK to answer “what makes a good project 
manager?” Twelve competencies were identified. These are: achievement orientation, 
initiative, information seeking, focus on client's needs, impact and influence, 
directiveness, teamwork and cooperation, team leadership, analytical thinking, 
conceptual thinking, self-control, and flexibility. Ahadzie et al. (2008) developed 
competency-based measures for construction project managers in developing 
countries. Four task competencies were proposed: cognitive ability, job knowledge, 
task proficiency, and experience, and two contextual competencies were proposed: 
job dedication, and interpersonal facilitation. Project manager selection involves 
finding the right project manager for the specific project and presents a challenge for 
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any project-based organisation (Ahsan et al., 2013). Competency/competence 
development frameworks can assist to evaluate project managers’ past performance 
and predict future performance. Hadad et al. (2013) in general, and Zavadskas et al. 
(2008) in construction, believed that project manager selection should be based on 
competency/competence assessment and performance evaluation. Ahsan et al. 
(2013), in a general study, identified communication, technical skills, stakeholder 
management, cost management, time management, education background, planning, 
leadership, team building, and professional certification as ten most important criteria 
to consider when selecting a project manager. Mohammadi et al. (2014) suggest that 
selecting the correct project manager selection in construction always involves 
complexity and uncertainty. Accordingly, it is crucial to establish appropriate and 
systematic criteria, which must reflect the client’s requirements and expectations, 
when selecting project managers. 
Leadership in project management has also come under scrutiny in recent times. 
Studies, such as a general study conducted by Crawford (2000) and a study in 
construction conducted by Cheng et al. (2005) have recognised project team 
leadership as a crucial element related to project managers' competency/competence. 
Turner and Müller (2005) in general, identified different styles of project team 
Leadership. Rowlinson et al. (1993) and Bossink (2004) investigated Leadership styles 
in construction projects. Yang et al. (2011) in general and Odusami et al. (2003) 
identified a link in construction between project team Leadership and project success. 
Müller and Turner (2007) and Malach-Pines et al. (2009) in general, and Ogunlana et 
al. (2002) and Udhayakumar and Karthikeyan (2014) in construction, emphasized the 
fit of Leadership styles to project types and project teams. In the studies above, 
appropriate Leadership is considered to be a strategic approach to developing 
competitive advantages for project management. 
The literature review revealed a number of studies in terms of project managers’ 
personality and emotional intelligence (EI). Dolfi and Andrews (2007), emphasized the 
importance of optimism, rather than pessimism, as a feature of project managers, 
since optimism helps to overcome difficulties in work environments. Bevilacqua et al. 
(2014) believed that extroverted project managers are more likely to improve project 
performance and achieve project success. Burke and Barron (2007) suggested that 
personality traits played a role in Leadership qualities. Davis (2001) suggest that EI 
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and the personality of project managers play an important role in determining 
competency/competence (Davis, 2011). In studies on the personality of project 
managers in construction, Haynes and Love (2004) proposed that personality traits 
may play an important role in psychological adjustment to work stress. Wang et al. 
(2016) suggested that different personality traits may impact on the way project 
managers assess and deal with risk. According to Zhang and Fan (2013), EI and the 
personality of project managers may have a significant impact on communication, 
conflict management and team Leadership. 
As mentioned above, several studies have identified the role of project managers in 
terms of team building, knowledge management, innovation management, change 
management and customer satisfaction. Sommerville et al. (2010) proposed that 
construction project managers play a variety of roles, including that of organiser, 
planner, process controller, decision maker, team worker, motivator, inspector, 
diplomat, quality coordinator, safety coordinator, communication facilitator and 
implementer. Personal maturity and the nature of the project determine the role that a 
construction project manager will play. Despite the above, limited studies have looked 
at project managers’ role in relationship management in a systematic and specific way. 
The impact of project managers' roles can only be observed from other studies on 
specific topics about project relationship management. 
Two such research topics are trust and teamwork. Munns (1995) in general, and Wong 
et al. (2000) in construction, emphasized that it was important for project managers to 
develop intra-organisational trust, in order to boost team performance and ensure 
project success. Anantatmula (2010) in general, and Fong and Lung (2007) in 
construction, proposed that project managers should make an effort to establish inter-
organisational trust to make it easier for project partners to work collaboratively with 
each other. In two studies in a construction environment on inter-organisational trust 
(Wong et al., 2000 & Meng, 2015), trust was generally acknowledged as a 
fundamental element in working relationships. Anantatmula (2010) believed in 
general, that project managers need to pay attention to both intra-organisational and 
inter-organisational teamwork. In terms of intra-organisational teamwork, this is 
supported by the findings in general of Ammeter and Dukerich (2002) and the finding 
in construction of Fong and Lung (2007). Similarly, Anantatmula (2010) in general, 
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and Chen and Partington (2004) in construction, found that both intra-organisational 
teamwork and inter-organisational teamwork rely on a collaborative culture. 
Relationship performance and relationship quality have also received attention in 
research. Yeung et al. (2009) categorised the relationship performance index into 
relationship-oriented objective measures and relationship-oriented subjective 
measures. Relationship-oriented objective measures included the occurrence and 
magnitude of claim, dispute, and litigation and the introduction of facilitated workshops. 
Relationship-oriented subjective measures included trust and respect, effective 
communications, harmonious working arrangement, long-term business, top 
management commitment, employee attitude, and reduction of paperwork. Project 
managers can use the index to measure, monitor and improve relationship 
management in construction projects. In another study, Jelodar et al. (2016) identified 
teamwork, commitment, and trust as characteristics of relationship quality. All these 
elements rely on the role played by project managers. 
Projects are becoming central to the functioning of most modern enterprises. 
Increasingly, project-based systems are complementing, or even replacing traditional 
functional and divisional structures (Davies et al., 2011). The Project Management 
Institution (PMI, 2013) predicts that between 2010 and 2020, 15.7 million new project 
management roles will be created across the globe. This will have a significant impact 
in terms of employment opportunities and the economic footprint of project 
management (PMI, 2013). As project management starts playing a more central in 
executing projects, so effective education and talent management becomes essential 
for project managers. For this reason, university graduates in project management 
have been in increasingly high demand in recent times. In addition, project 
management has become an important part of the syllabi in Engineering, MBA and 
Executive Education syllabi at many universities. 
In spite of the above, many industries face significant challenges in managing their 
projects and projects continue to fail. The expected performance of project managers 
is often less than the actual perceived performance (Hammoud, 2008, Jergeas, 2008, 
Jergeas & Ruwanpura, 2009, Pomfret, 2008, Stanley & Uden, 2013, Tabernik, 2009). 
According to the Chaos Report of 2009, 68% of all projects fail (Johnson, 2009). As 
such, many researchers believe that fresh approaches to practitioner development are 
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needed to overcome these challenges (Atkinson, 2008, Córdoba & Piki, 2012, 
Egginton, 2012, Reif & Mitri, 2005, Rolstadås et al., 2011, Winter et al., 2006). It has 
become widely accepted that current approaches to educating and training project 
management professionals do not meet the needs of modern enterprises (Córdoba & 
Piki, 2012, Ojiako et al., 2011). Education in terms of project management has become 
the focus of much debate and numerous research proposals and studies.  
There is growing interest in the education and development of project managers 
(Egginton, 2012, Rolstadås et al., 2011, Winter et al., 2006) and industries have 
started to invest significantly in project management development (Winter et al., 2006). 
In spite of the investment in training, certifications and project methodology, the failure 
rate and gaps between expected and actual results are still high (Starkweather & 
Stevenson, 2011). It appears current education fails to adequately prepare managers 
to deal with the complex realities of the real world (Winter et al., 2006). Thomas and 
Mengel (2008) argued that current project management education is not at all suited 
to preparing project managers for managing projects. Crawford (2005) and 
Starkweather and Stevenson (2011) explained that there is little or no empirical 
evidence that certified project managers trained with the popular methods of project 
education are any more successful than non-certified project managers. Similar ideas 
are discussed by Seidler-de Alwis and Hartmann (2008), who believe that the 
traditional approach to educating project managers has relied substantially on 
throwing a lot of data at the human mind and hoping it will generate the right programs 
and processed data. Similarly, Papke-Shields et al. (2010) found that project 
management practices that make a difference may not be the most frequently used. 
In fact, project management training and education fail in preparing project 
management students to deal with the increasing complexity that they face in today's 
working environment and make little use of existing innovative learning environments 
and techniques (Thomas & Mengel, 2008). Researchers believe that it is time to review 
our understanding of project management education and reflect upon how we can 
develop project managers to deal with the increasing level of complexity and 
uncertainty in project environments (Winter et al., 2006). 
Clearly, there appears to be a gap between what education providers are offering and 
what is needed to deal with projects in today's work environment. Accordingly, this 
research study explores how education and training institutions can prepare project 
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managers for the future by evaluating project management development from the 
perspective of working project managers. The authors argue that understanding the 
experience of project managers will enable institutions to address educational factors 
more effectively in the future. In this research we investigated the role of both 
academic education for project managers at universities, and corporate training and 
development for improving the role of practicing project managers. The goal is to 
identify what changes are necessary to further improve the quality of project 
management training and education. Our intention is to contribute both to the debate 
about the future of project management education for students, and corporate training 
and developments for working project managers. The authors subsequently discuss 
the practical implications. 
There is a gap between what education providers are offering and what is required to 
deal with projects in today's complex work environment. This paper explores how 
education and training institutions can educate and prepare outstanding project 
managers for the future by evaluating project management development from the 
perspective of working project managers. The authors report on a qualitative study of 
project managers working in the oil and gas sector in Calgary. This paper formulates 
three main areas, which educational institutions should consider in developing and 
preparing future project managers: 1) developing critical thinking for dealing with 
complexity; 2) developing softer parameters of managing projects, especially 
interpersonal skills and Leadership as opposed to just technical skills; and 3) preparing 
project managers to engage within the context of real life projects. The authors argue 
that the education and training systems must do more to prepare project managers on 
their journey from good to outstanding. 
 
2.9 Summary 
 
In summary, the introductory literature review asserts the notion that the building 
industry contributes tremendously to the global economy. The infrastructure projects 
within universities cannot be ignored while assessing the effects to the economy. 
Literature also asserts that attention should be given to PMBoK, strategic 
management and planning, technology management, skills acquisition, Best Practice 
and Good Governance when managing infrastructure projects within universities. 
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Pitfalls will arise if all the issues pertaining to Project Management Maturity are not 
attended to.  
The preliminary literature further highlights the importance of PMBoK and planning in 
projects, as it affects project success. Further literature suggests the importance of 
Project Maturity for organisations to succeed in project management.  
As a result of the above it becomes rational and important for the research to focus on 
establishing the status quo pertaining to PMBoK, strategic management and planning, 
technology management, skills acquisition, best practice and good governance in 
departments managing universities’ infrastructure projects. 
Chapter 3 discusses the research design utilised in this study. 
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CHAPTER 3: RESEARCH METHODOLOGY 
 
3.1 Introduction 
 
To improve the PM processes, the organisation should assess and enhance its 
maturity while managing its project activities. Continuous improvement can only be 
achieved by measurement of performance and goal setting, which include achieving 
the project parameters of time, scope, cost and quality. Thus, continuous improvement 
is relative to the effectiveness of projects that are undertaken for an organisation.  
Since the development in the infrastructure within South African universities has 
scaled up in recent years universities across South Africa had to establish project 
management departments. This was done to enable universities to better manage 
projects that arose as a result of the major funding injected in infrastructure 
development at universities. The Minister of Higher Education and Training, Blade 
Nzimande, during the budget vote speech for the period 2016/17 and 2017/18, 
confirmed this declaration at the National Assembly. The Minister stated that his 
department would inject new investments of R6.964 billion for the development of 
infrastructure at universities in South Africa. 
 
With the significant investment in infrastructure for universities, it has become 
inevitable for universities to invest in project management. More particularly, 
infrastructure projects are complex in nature and thus require universities to pay 
attention to Project Management Maturity to enable them to meet their primary 
objectives.   
 
With the infrastructure backlog in universities dating back years, the provision of basic 
infrastructure to enable teaching, learning and research is critical for universities. It 
therefore becomes crucial that infrastructure projects in universities are properly 
implemented. Top management in universities needs to be mindful of the challenges 
that persist in project management and PM maturity within the departments that 
manage infrastructure projects. Deploying personnel with the adequate skills and 
knowledge has become a necessity to ensure the delivery of objectives and to remain 
competitive in the industry. Moreover, employees that are already in universities need 
to be aware that projects no longer operate on a “business as usual” basis when 
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tasked with projects. Employees also need to comprehend the importance and 
implementation of project management maturity in universities. Highlighting the need 
for resources for project management within universities has become critical, as the 
implementation of project management practices within universities remains a major 
concern. Thus, the complexity of the projects and establishments require the 
investment of Project Maturity to allow room for considerable improvement in the 
management of the projects implemented in the institution. 
The primary objective of this research is to identify the effects of project maturity in 
university infrastructure project delivery.  
The secondary objectives of this study are to: 
 examine the role of PMBoK in project management maturity within university 
infrastructure; 
 evaluate the relevance of skills acquisition to project management maturity; 
 highlight the relationship between strategic management and planning and 
project management maturity; 
 assess role of technology management in project management maturity, and 
 appraise the correlation of best practice and good governance with project 
management maturity. 
 
The information gathered from the data will be used to establish recommendations to 
develop and improve the perceived success of Project Management Maturity within 
university infrastructure departments, and to contribute to the body of knowledge. 
 
3.2 Research Design 
 
According to the Industrial Research Institute (2010), research methodology is a 
method to discover a given problem on a specific matter, referred to as a research 
problem. In research methodology, the researcher uses a different criterion for solving 
/ researching the given research problem. The different sources use different methods 
for solving the problem. Thus, research methodology is a way of solving the research 
problem. 
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Leedy (1993: 8) states that the term research methodology is defined as “the way in 
which we proceed to solve problems.” Thus, methodology is a way of producing and 
analysing data to test the hypotheses. It consists of general philosophies of science 
and detailed research designed methods that are used to analyse data. 
This chapter presents the research methodology that was followed to achieve the 
objectives of this study. The methodology adopted in this study was quantitative 
research study. 
 
3.3 The Research approach 
 
A quantitative method was used to gather and analyse data for the study. A 
questionnaire was developed and distributed to a target population to obtain data from 
their responses.  
 
The quantitative method emphasizes objective measurements and the statistical, 
mathematical or numerical analysis of data collected through questionnaires and 
surveys or by manipulating pre-existing statistical data using computational 
techniques. Quantitative research focuses on gathering numerical data and 
generalizing it across groups of people or to explain a phenomenon (The Practice of 
Social Research, 2010: 53). 
 
3.3.1 Primary data 
 
A questionnaire was designed, based on the literature review, to ascertain the 
perceptions regarding the perceived success of Project Management Maturity from 
project managers that form part of the university infrastructure projects within UNISA.  
 
The questionnaire consisted of two sections as follows: 
Section A – requested general information about the respondents; 
Section B – comprised questions to contribute to an assessment of Project 
Management Maturity within university infrastructure projects. 
 
Prior to disseminating the questionnaire, it was pre-tested with five project managers 
(PMs) who had more than ten years’ experience. Thereafter, the research instruments 
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were submitted to the research supervisor for review and necessary amendments. 
Further, the research instrument was submitted to a statistician for review and an 
online research survey was created and the link was distributed to project managers, 
project coordinators, project portfolio managers, engineers and project administrators. 
 
3.3.2 Sampling 
 
The study was confined to the project managers, project coordinators, project portfolio 
managers, engineers and project administrators who form part of the implementation 
of projects within the university infrastructure. 
 
To fulfil the research aims and objectives, the relevant project management personnel, 
such as PMs, project co-ordinators, project portfolio managers, engineers and project 
administrators from the organisation were selected as the target population to 
complete an online survey shared via email. 
 
A stratified sample was obtained by selecting a random sample of people from each 
of the various stakeholder groups described above. 
The author deemed it appropriate to survey the entire population in each of the 
stakeholder groups to maximise the number of responses by distributing the link of the 
online survey to all relevant stakeholders via the email distribution list. 
 
3.3.3 Design of questionnaire and checklist criteria 
 
According to Leedy and Ormrod (2015: 92), a “research design provides the overall 
structure for the procedures the researcher follows, the data the researcher collects, 
and the data analysis the researcher conducts”. 
 
The questionnaire was evolved in a word document based on the findings emanating 
from the literature review and was presented through an online survey.  The online 
survey consisted of fifteen (13) questions, fourteen (12) being closed ended, using a 
5-Likert scale and one being open ended. The latter allowed for the recording of 
general comments. It consisted of 2 sections as follows: 
 
Section A contained general information with respect to the respondents. 
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Section B contained six sub-sections: (1) Effectiveness of PMBoK knowledge areas; 
(2) The extent of skills acquisition in enhancing Project Management Maturity; (3) The 
effectiveness of strategic management constructs in infrastructure development at 
universities; (4) The effectiveness of the planning constructs in infrastructure 
development at universities; (5) The  extent of Best Practice and Good Governance in 
enhancing Project Management Maturity; (6) General comments regarding the 
perceived  success of Project Management Maturity.  
 
3.3.4 Survey instrument 
 
The survey used a single instrument for all respondent groups and the questionnaire 
was pre-tested with five PMs who had more than ten years’ experience. Thereafter, 
the research instruments were submitted to the research supervisor for review and 
necessary amendments. Further, the research instrument was submitted to a 
statistician for review, and a research online survey was created and the link was 
distributed to all project managers, project coordinators, project portfolio managers, 
engineers and project administrators. Reliability for the pre-tested questionnaire 
responses was calculated, where each individual question was tested. Cronbach’s 
alpha coefficient for all questions was above 0.7, indicating they were reliable.  
 
3.3.5 Data Collection Procedures 
 
The primary data used in the study was acquired using an online survey. The 
questionnaire (Appendix A) was designed, the online survey created, the link e-mailed 
to all project stakeholders together with a covering letter explaining the purpose of the 
study. A reminder e-mail was sent to the target population on a weekly basis until the 
deadline date had been reached. Data was collected through a Google online platform, 
which was sent through to 85respondents. Of the 85 surveys sent out, 56 were 
completed, representing 66%. The online platform had an Excel backend, where the 
data was stored. The data was cleaned in Excel, coded into numerical values, and 
imported to STATA software version 14 where it was analysed.  
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3.3.6 Analysis of data 
 
Using STATA software version 14, a descriptive analysis was done using descriptive 
statistics, while inferential analysis applied correlations (bivariate), hypothesis testing 
using parametric tests, and multivariate regression analysis. As in Social Sciences, 
the data was analysed at 95% Confidence Intervals, and at 5% significance level.  
 
3.3.7 Descriptive statistics 
 
Descriptive statistics for each question were computed, which provide the mean value 
(MS) of the Likert scale –which depicts the general perception of respondents. This 
mean score is the arithmetic mean (average) across the observations. It is sensitive 
to extremely large or small values. To measure the spread of a set of observations, 
the Standard deviation is computed. The larger the standard deviation is, the more 
spread out the observations are (Acock, 2014) 
 
3.3.8 Reliability Tests 
 
When using Likert-type scales it is imperative to calculate and report Cronbach’s alpha 
coefficient for internal consistency reliability for any scales or subscales one may be 
using. The closer Cronbach’s alpha coefficient is to 1 the greater the internal 
consistency of the items in the scale. George and Mallery (2003) provide the following 
rules of thumb: “_ > .9 – Excellent, _ > .8 – Good, _ > .7 – Acceptable, _ > .6 – 
Questionable, _ > .5 – Poor, and _ < .5 – Unacceptable. 
 
Pearson’s Correlation 
 
Correlation is a measure of the strength and direction of the linear relationship 
between the two variables. When two factors are correlated, it means that they vary 
together. Positive correlation means that high scores on one are associated with high 
scores on the other, and that low scores on one are associated with low scores on the 
other. Negative correlation, on the other hand, means that high scores on the first thing 
are associated with low scores on the second. Negative correlation also means that 
low scores on the first are associated with high scores on the second (Hamilton, 2013; 
Weber, 2010). 
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Paired t-tests 
 
Quantitative hypotheses are predictions the researcher makes about the expected 
outcomes of relationships among variables. They are statements that narrow the 
purpose statement to predictions about what will be learned, or questions to be 
answered in the study (Creswell, 2014). The first step of hypothesis testing is to 
convert the research question into null and alterative hypotheses. Thus, the research 
question must be concisely articulated before starting this process. The null hypothesis 
(H0) is a statement of “no difference,” “no association”. The alternative hypothesis, Ha 
is a statement of “difference,” “association,” or “treatment effect.” The rejection of a 
null hypothesis is dependent on the p-value. If the p-value associated with a test is 
small (<0.05) the results are said to be statistically significant at 95% confidence 
interval. If the p-value associated with a test is not small (p > 0.05), the results are not 
statistically significant (Saunders, 2012). 
 
3.4 Summary 
 
In the quantitative study, the primary data was collected through a questionnaire 
administered to a stratified population sample. The research instrument was submitted 
to a statistician for review, and a research online survey was created and the link was 
distributed to all project managers, project coordinators, project portfolio managers, 
engineers and project administrators. Reliability for the pre-tested questionnaire 
responses was calculated. The online platform had an Excel backend, where the data 
was stored. The data was cleaned in Excel, coded into numerical values, and imported 
to STATA software version 14 where it was analysed. A descriptive analysis was done 
using descriptive statistics, while inferential analysis applied correlations (bivariate), 
hypothesis testing using parametric tests, and multivariate regression analysis. The 
data was analysed at 95% Confidence Intervals, and at 5% significance level. 
Descriptive statistics for each question were computed, which provide the mean value 
(MS) of the Likert scale –which depicts the general perception of respondents. 
 
 
The questionnaire was designed to determine: effectiveness of PMBoK knowledge 
areas; the extent of skills acquisition in enhancing Project Management Maturity; the 
effectiveness of strategic management constructs in infrastructure development at 
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universities; the effectiveness of the planning constructs in infrastructure development 
at universities; the  extent of Best Practice and Good Governance in enhancing Project 
Management Maturity, and the general comments regarding the perceived  success 
of Project Management Maturity. 
 
The following chapter presents the data analysis and the auxiliary discussion of 
results.                        
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CHAPTER 4: EMPIRICAL RESULT OF EFFECT OF PROJECT MATURITY ON 
UNIVERSITY INFRASTRUCTURE PROJECT DELIVERY 
 
4.1Introduction 
 
The primary objective of this research is to identify the effects of Project Maturity on 
University infrastructure project delivery. Saalkind (2014) suggests that researchers 
analyse collected data through descriptive and inferential statistical tests and 
techniques. Using STATA software version 14, descriptive analysis was done using 
descriptive statistics, while inferential analysis applied correlations (bivariate) 
hypothesis testing using parametric tests, and multivariate regression analysis. As in 
Social Sciences, the data was analysed at 95% confidence intervals, and at 5% 
significance level. The following section provides results on the demographic 
characteristics. 
 
4.2 Interpretation of results 
 
The mean is the most widely used measure of central tendency and is the average 
measurement. The standard deviation gives information regarding the spread of the 
distribution of the variable. The term majority was used to describe a frequency that 
was above 80%, and vast majority was used to describe a proportion of responses 
90% and above. Proportions out of 100 were interpreted as “n” respondents out of 
every ten”. Anything less than 10% was described as very few, while less than 20% 
was described as few. In terms of the Likert scale responses, effective and highly 
effective were described as “they felt/believed…”, while not efficient was described as 
“did not feel that…”. Neutral or unsure responses were described as doubt.  
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4.2.1 Section A: Demographic characteristics 
 
 
Figure 4.1: Respondents’ gender 
Figure 4.1 indicates that out of the total responses received (n=55), six out of ten 
respondents (64%, n=35) were male, while four out of ten (36%, n=20) were female. 
 
 
Figure 4.2: Respondents’ age group 
Figure 4.2 indicates that six out of ten respondents were aged 31-40 years (64%, 
n=36), a fifth were aged 41-50 years (21%, n=12), a tenth were aged 51-60 years 
(10.7%) and 2 respondents were aged 21-30 years. Notably, the majority of 
respondents were aged above 30 years (85%, n=48), with fewer who were below 30 
years.  
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Figure 4.3: Years’ experience 
 
Figure 4.3 indicates that six out of ten (60%) of the respondents had more than 10 
years’ experience in infrastructure development. A quarter of them (25%) had 4-10 
years’ experience, while a tenth (11%) had up to 5 years’ experience. 
 
 
Figure 4.4: Role in management infrastructure 
 
Figure 4.4 indicates that three to four out of ten (38%) of respondents were project 
managers, a quarter were portfolio managers (27.3%), while a few (14%) were project 
coordinators, and very few (<10%) were engineers and administrators. 
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Figure 4.5: Education levels 
 
Figure 4.5 indicates that four out of ten (40%) had degrees, a quarter (25%) had 
diplomas, and a fifth (22%) had masters degrees. There were very few who had only 
honours or matric. 
 
 
Figure 4.6: Registration with SACPCMP 
 
Figure 4.6 indicates that seven out of ten of the respondents were registered with the 
South African Council for the Project and Construction Management Professions 
(SACPCMP), while 30% were not registered.  
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Figure 4.7: The size of projects in which the respondents were involved 
 
Figure 4.7 indicates that more than half (52%) of the respondents were involved in 
projects that were above R100M, followed by those who were involved in projects that 
were less than 5M (17%). Few of the respondents were involved in projects that were 
worth 11-50M (7%), 51-100M (12%), and 6-10M (9%).  
 
In summary, the respondents were predominantly female, aged above 30 years, two 
thirds had more than 10 years’ experience in infrastructure development. They were 
likely to have diplomas and degrees and not registered with SACPCMP.  
 
4.2.2 Section B: Assessment of Project Management Maturity within university 
infrastructure projects 
 
4.2.2.1 The PMBoK knowledge areas 
 
On a scale of 1 (small extent) to 5 (great extent) the respondents were asked to what 
extent they rated the effectiveness of the following PMBoK knowledge areas. The 
following section provides frequency of responses in terms of percentages followed by 
the mean statistics.  
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Figure 4.8: The PMBoK knowledge areas 
The respondents were asked the extent to which they rate the effectiveness of PMBoK 
knowledge areas. Seven out of ten (71%) respondents perceived Project Integration 
Management as effective in university infrastructure project delivery, while 17% were 
neutral and 11% said this was effective to a lesser extent. Six to seven out of every 
ten believed that Project Scope Management (68%), Project Schedule Management 
(66.1%), and Project Cost Management (66.1%) were effective in Project 
Management Maturity within university infrastructure. Three to four out of every ten 
respondents felt these factors were effective in Project Management Maturity within 
university infrastructure to a lesser extent, or were in doubt. 
Further results indicate that at least six out of ten respondents viewed Project Quality 
Management (65.5%), Project Resource Management (65.5%), Project 
Communications Management (63.6%), and Project Risk Management (62.5%) as 
effective in Project Management Maturity within university infrastructure. Three in ten 
respondents felt that these factors of planning were effective to a lesser extent or were 
in doubt. 
Two factors in this construct were least rated: Project Procurement Management 
(58.9%) and Project Stakeholder Management (56.3%). At least more than half of the 
respondents felt Project Procurement Management and Project Stakeholder 
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Management were effective in Project Management Maturity within university 
infrastructure. At least four to five respondents out of every ten either doubted or felt 
these two factors were effective to a lesser extent. Project Scope Management was 
the highest rated aspect in the PMBoK construct, while Project Integration 
Management was rated least. 
 
Table 4.1: Summary statistics for PMBoK knowledge areas 
Rank PMBoK knowledge areas Obs Mean 
Std. 
Dev. 
Min Max 
1 Project Scope Management 56 4.09 1.149 1 5 
2 Project Communications Management 56 3.98 1.213 1 5 
3 Project Procurement Management 56 3.93 1.204 1 5 
4 Project Schedule Management 56 3.91 1.195 1 5 
5 Project Stakeholder Management 55 3.89 1.212 1 5 
6 Project Resource Management 55 3.87 1.156 1 5 
7 Project Cost Management 56 3.86 1.271 1 5 
8 Project Risk Management 55 3.84 1.229 1 5 
9 Project Quality Management 56 3.79 1.246 1 5 
10 Project Integration Management 55 3.71 1.286 1 5 
 
Table 4.1 indicates that there were four highly rated factors in the Planning Construct 
that were effective in Project Management Maturity within university infrastructure. 
These were Project scope management (Mean score=4.1), Project Communications 
Management (Mean score=4.0), Project Procurement Management (Mean 
score=3.9), Project Schedule Management (Mean score=3.9). These results suggest 
that the respondents agreed that these four factors were most influential in the success 
of Project Management Maturity within university infrastructure. The second layer of 
factors deemed to affect Project Management Maturity within university infrastructure 
were Project Stakeholder Management (Mean score=3.89), Project Resource 
Management (Mean score=3.87), Project Cost Management (3.86). Project Risk 
Management (Mean score=3.8), Project Quality Management (Mean score=3.80) and 
Project Integration Management (Mean score=3.71) also had scores that also suggest 
agreement. Generally, respondents agreed to all factors in this subscale; that all 
64 
 
PMBoK knowledge factors were equally important and effective in Project 
Management Maturity in university infrastructure. 
 
4.2.2.2 Strategic management constructs 
 
This section rates the effectiveness of strategic management constructs in 
infrastructure development at universities. 
 
 
Figure 4.9: Strategic Management 
The highest rated aspect in the strategic management construct was Leadership, 
where seven out of every ten respondents perceived this as effective in Project 
Management Maturity within university infrastructure. Almost three in ten (29.1%) felt 
this aspect less effective in this regard. The second rated aspects in this dimension 
were Communication (64.3%), Networking (60%) and Monitoring (62.5%). Six out of 
every ten respondents felt that these were effective to highly effective, while at least a 
third felt these were less effective. Analysis (59%), Assessments (59%), and SWOT 
analysis (57.1%) were viewed as effective by over half of the respondents, leaving 
about one out of every four (~40%) who doubted or felt these were less effective (not 
effective). The least rated aspect in this dimension were Publicity (50%), Pestel 
(48.2%), and Branding (44%). Less than half the respondents were negative on these 
aspects, slightly more of them felt these were less effective. 
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In summary, the respondents differed in how they ranked the different aspects in terms 
of how effective they were in contributing to Project Management Maturity within the 
university infrastructure. The results show that at least three to four of ten were 
doubtful that these were effective, which could offer a point of discussion as to how 
the low or negative perceptions could affect Project Management Maturity within 
university infrastructure in the long run. 
 
Table 4.2: Strategic Management 
Rank Variable Obs Mean Std. Dev. Min Max 
1 Leadership 55 3.80 1.48324 1 5 
2 Communication 56 3.70 1.524582 1 5 
3 Monitoring 56 3.66 1.516896 1 5 
4 Assessments 56 3.54 1.513146 1 5 
5 Analysis 56 3.52 1.501406 1 5 
6 SWOT Analysis 56 3.48 1.464626 1 5 
7 Networking 55 3.45 1.411831 1 5 
8 Publicity 56 3.23 1.426898 1 5 
9 Pestel 56 3.23 1.426898 1 5 
10 Branding 56 3.14 1.393864 1 5 
 
Table 4.2 provides a summary of the respondents’ perceptions with regards to 
strategic management as a moderator for Project Management Maturity within the 
university infrastructure. The highest mean score was for Leadership (Ms=3.8~4), 
followed by Communication (Ms=3.7~4), and followed by Monitoring (Ms=3.7~4). The 
mean scores for these three factors suggest that the respondents perceived they were 
effective. Four aspects in this sub scale had a mean score of 3.5:Assessments 
(Ms=3.5), Analysis (Ms=3.5), SWOT Analysis (Ms=3.5), and Networking (Ms=3.5). 
These results suggest that the respondents felt the four factors were relatively 
effective, but with some doubts (score 3 is unsure/neutral).  The least mean score was 
on Publicity (M=3.2~3), followed by Pestel (Ms=3.2~3), and Branding (Ms=3.2~2). The 
mean scores for these three factors suggest that the respondents were generally 
uncertain whether these factors of Strategic Management were effective or not in 
contributing to Project Management Maturity within the university infrastructure.  In 
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summary, the results show that different factors in Strategic Management were not 
highly scored, suggesting that the respondents may have perceived some factors as 
effective but with doubts. 
 
4.2.2.3 Planning Constructs 
 
This section rates the effectiveness of the planning constructs in infrastructure 
development at universities. 
 
On a scale of 1 (ineffective) to 5 (highly effective) the respondents were asked to 
rate the effectiveness of the following planning constructs in infrastructure 
development at universities. 
 
 
Figure 4.10:  Planning 
Table 4.10 provides the results on the perception of effectiveness of planning 
constructs in infrastructure development at universities. Six out of every ten 
respondents felt that Project Goals (61.5%) and Milestones and Major Deliverables 
(64.3%) were effective factors contributing to infrastructure development at 
universities through planning. This leaves around three out of every ten respondents, 
who were either in doubt about whether these were effective, or felt these factors were 
ineffective in infrastructure development at universities. Between five and six out of 
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every ten respondents felt that Work Breakdown Structure (53.6%), Development of 
Scope Statement (58.9%), Development of Scope and Cost Baseline (57.1%), and 
Project Monthly Updates (57.2%) were effective tools in infrastructure development at 
universities through planning. 
This means that four out of every ten (40%) of respondents were doubtful or negative 
about these factors being effective in infrastructure development at universities. In 
summary, the respondents seem to feel the factors could be effective, but with doubts 
about whether they were indeed effective. 
 
Table 4.3: Planning 
Rank Variable Obs Mean 
Std. 
Dev. 
Min Max 
1 
Milestones and Major 
Deliverables 
56 3.59 
1.60427
6 
1 5 
2 Project Goals 52 3.52 
1.57791
6 
1 5 
3 
Develop Scope 
Statement 
56 3.50 
1.60680
4 
1 5 
4 Project Monthly Updates 56 3.39 
1.59178
1 
1 5 
5 
Work Breakdown 
Structure 
56 3.36 
1.58892
3 
1 5 
6 
Develop Scope and Cost 
Baselines 
56 3.36 
1.54247
2 
1 5 
 
Table 4.3 provides a summary of statistics for the constructs of planning as a 
moderator for infrastructure development at universities. Milestones and Major 
Deliverables (Ms=3.6~4), Project Goals (Ms=3.5~4), and Development of Scope 
Statement (Ms=3.5~4) scores suggest that the respondents were inclined to perceive 
these factors as effective. Lower scores for Project Monthly Updates (Ms=3.4~3), 
Work Breakdown Structure (Ms=3.3~3) and Development of Scope and Cost Baseline 
(M=3.3~4) suggest that the respondents perceived the factors as effective, but with 
some doubts. The negative feelings about these three aspects of planning are points 
to discuss considering planning as a moderator of   infrastructure development at 
universities, namely Project Monthly Updates, Work Breakdown Structure, and 
Develop Scope and Cost Baselines. 
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Figure 4.11: Skills acquisition versus the enhancement of Project Management 
Maturity 
 
Figure 4.11 indicates that most respondents generally agreed that Skills acquisition 
affected the enhancement of Project Management Maturity. The graph is skewed to 
the left (72%) agreed to a large extent that Skills acquisition affected the enhancement 
of Project Management Maturity. Those who disagreed were very few (<20%), which 
could lead to a conclusion that there was general consensus among the respondents 
that Skills acquisition affects the enhancement of Project Management Maturity. The 
direction of effect is however not known at this point; it will be explored through 
correlational analysis. 
 
4.2.2.4 Technology management versus Project Management Maturity 
 
This section rates the effectiveness of technology management construct in 
infrastructure development at universities. 
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Figure 4.12: Technology management versus Project Management Maturity 
 
The respondents were asked to what extent they agreed that Technology 
management impacts Project Management Maturity in infrastructure development. Six 
to seven out of ten (68%) agreed to a large extent that Technology management 
impacts Project Management Maturity in infrastructure development, a fifth of them 
(20%) just agreed. The few respondents (10%) who seemed to disagree should not 
be disregarded, since these views inform policy and strategies on how to further 
improve Project Management Maturity in infrastructure development. 
 
4.2.2.5 Best Practice and Good Governance  
 
Figure 4.13: Best Practice versus Good Governance 
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The results above show that the majority (89%) of the respondents’ agreed to a large 
extent that Best Practice and Good Governance enhances Project Management 
Maturity in infrastructure development. These results suggest that the respondents 
generally agreed that Best Practice and Good Governance enhances Project 
Management Maturity in infrastructure development. Again, as above, the few 
respondents who seemed to disagree should not be disregarded, since these views 
inform policy and strategies on how to further improve Project Management Maturity 
in infrastructure regarding Best Practices. 
 
4.2.2.5 Summary statistics of the sub scales 
 
Each of the sub scale questions/items were summed up and averaged in order to 
provide a general picture of the respondents overall and a general feeling about the 
entire scale.  
Table 4.4: Summary statistics of the sub scales 
Variable Obs  Mean   Std. 
Dev.  
Min Max 
5. Best Practice and Good 
Governance 
51 4.55 0.757 2 5 
2. Skills Acquisition 50 4.52 0.909 1 5 
4. Technology Management 51 4.35 0.868 2 5 
1. PMBoK knowledge area 53 3.86 1.129 1 5 
3. Strategic Management 54 3.51 1.320 1 5 
6.Planning Constructs 52 3.46 1.467 1 5 
 
Table 4.4 indicates that the sub scale with the highest average score was Best Practice 
and Good Governance (mean score=4.6; effective to a large extent). These results 
suggest that the respondents generally felt that Best Practice and Good Governance 
do enhance Project Management Maturity. The second highest rated sub scale was 
Skills Acquisition, with a mean score that suggest that the respondents generally felt 
that Skills Acquisition affects the enhancement of Project Management Maturity. The 
third rated sub scale was that Technology Management impacts Project Management 
Maturity (mean score=4.3). These sub scales were higher than the Strategic 
Management mean score (M=3.5). Two sub scales rated fourth and fifth in influencing 
Project Management Maturity. These were that PMBoK stimulates Project 
Management Maturity (mean score=3.9) and that Planning influences Project 
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Management Maturity (mean score=3.5). Notably, PMBoK had a higher score than 
Strategic Management, while Planning Constructs had an almost equal score to 
Strategic Management.  
4.2.2.5 Normal Distribution Tests 
 
Inferential statistics often rely on the assumption that the data are normally distributed. 
Normal distribution tests compare the shape of the sample distribution to the shape of 
a normal curve. It assumes that if the sample is normal shaped, the population from 
which it came is normally distributed. Normality tests assist in determining if the 
hypothesis tests and other inferential statistics (correlation and regression) should 
follow parametric or non-parametric tests (Johnson and Turner, 2015).The following 
figures depict the summary statistics (mean scores, and skewness — degree and 
direction of asymmetry1, and kurtosis — measure of tail extremity2 on the 5-point Likert 
scale, which in turn provide the extent to which respondents agreed to the construct. 
 
 
 
Figure 4.14:PMBoK knowledge 
                                                          
1Skewness measures the degree and direction of asymmetry. A symmetric distribution such as a normal 
distribution has a skewness of 0, and a distribution that is skewed to the left, e.g. when the mean is less than 
the median, has a negative skewness. 
2 Kurtosis is a measure of tail extremity reflecting either the presence of outliers in a distribution or a 
distribution’s propensity for producing outliers (Westfall,2014) 
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Figure 4.15: Skills acquisition 
 
Figure 4.14 and figure 4.15confirm that the respondents generally agreed to a large 
extent on both the effectiveness of PMBoK knowledge areas and Skills acquisition as 
prerequisites or enhancers for Project Maturity in University Infrastructure 
Development. The mean score (peak of bell shaped distribution) was 4.5, with data 
skewed to the left (negative skew), and with a large kurtosis, indicating some few 
outliers (1 and 2 scores). Overall the data for this scale does not part much from 
normality, as evidenced by the bell shape, except for 1 and 2 scores.  
 
Figure 4. 16: Planning constructs             Figure 4.17: Strategic Management 
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Figure 4.16 and figure 4.17 indicates that Planning constructs and Strategic 
Management depicts the effectiveness of planning constructs in infrastructure 
development at universities. The mean score (peak of bell shaped distribution) was in 
the middle (3.5) for both, with data slightly skewed to the left (negative skewness). 
This implies that the respondents felt although Planning constructs seemed effective 
in influencing Project Maturity, they did so on a weak basis (mean score of 3.5 is 
almost doubting); i.e., they agreed with some doubts. The distribution of the data does 
not part much from normality, there were as many respondents who doubted (1, 2, 3) 
and who agreed (4, 5). 
 
Figure 4.18: Technology management 
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Figure 4.19: Best Practice and Good Governance 
 
The bell-shaped data distribution of both figures show that the mean scores were 
between 4 and 5, suggesting that 3 most of the respondents were in agreement that 
Best Practice and Good Governance and Technology management enhance or have 
an effect on Project Management Maturity in infrastructure development. The bell-
shaped data distribution of the figure show that the data for both sub scales did not 
part much from normality although they are skewed to the left.  
The descriptive statistics and normal distribution of data indicate the respondents’ 
perceptions on whether the five factors do affect Project Management Maturity in 
infrastructure development. Their perceptions at this point cannot inform a decision to 
conclude that they do enhance Project Management Maturity in infrastructure 
development. The following sections apply inferential statistics in the form of 
correlation, paired t-tests and regression analysis, which inform conclusions whether 
these factors have an effect, and if so how large the effect is.  
 
4.2.2.6 Reliability Tests 
 
The analysis of the data is based on summated subscales and not individual items. 
Cronbach’s alpha reliability coefficient normally ranges between 0 and 1. The following 
table provides results. 
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Table 4.5: Test scale = Mean (unstandardized items) 
      item-
test 
item-
rest 
Inter 
item 
  
Item Obs Sign corr. corr. cov. alpha 
PMBoK 53 + 0.8473 0.722 1.0250 0.8128 
Strategic Management 54 + 0.8648 0.7389 0.9711 0.8045 
Planning 52 + 0.8702 0.7262 0.9249 0.8167 
Factors 54 + 0.7756 0.6089 1.1696 0.843 
**Only computed for a scale and individual questions 
Table 4.5 indicates that all the scales in this study had Cronbach’s alpha reliability 
coefficient around 0.7, which is acceptable. Cronbach’s alpha indicates good internal 
consistency of the items in the scales.  Because the data is reliable, there is trust that 
the following inferential statistics sections will use parametric tests and produce results 
that are reliable.  
4.2.2.7 Pairwise Correlation 
 
The following section provides results on association in the various factors that affect 
Project Maturity Management. 
 
Table 4.6: PMBoK knowledge areas versus Strategic management 
  Str_Ma~t PMBoK Skills Technology BPGov Planning 
Str_Manage~t 1           
PMBoK 0.6782* 1         
Skills 0.0342 0.0302 1       
Technology 0.1073 0.1913 0.3133* 1     
BPGov 0.2228 0.2446 0.4265* 0.5823* 1   
Planning 0.6565* 0.6054* -0.0369 0.0579 0.1399 1 
*Two tailed significance, at 5% level. 
 
Table 4.6 indicates that PMBoK knowledge areas are strongly associated/correlated 
with Strategic Management, a prerequisite for Project Maturity, as the association is 
statistically significant at 5% level (rs=0.678; p<0.05). Planning constructs also have 
significant associations with Strategic Management (rs=0.657; p<0.05). These results 
suggest that a unit improvement or increase in PMBoK and in Planning as a whole is 
likely to trigger an improvement in Project Maturity by as much as 68% and 66% 
respectively.  Skills Acquisitions, Technology Management, Best Practices in Good 
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Governance were not significantly associated with Project Maturity Management in 
this study.  
Other positive associations were between PMBoK and Planning Constructs (rs=0.605; 
p<0.05), and between Best Practices in Good Governance and Skills Acquisition 
(rs=0.427; p<0.05) as well as with Technology Management (rs=0.582; p<0.05). Skills 
Acquisition were also significantly, but weakly associated with Best Practices in Good 
Governance (rs=0.3133). Associations are not necessarily relationships; hence the 
following section provides results on whether the associations are relationships. 
 
4.2.3 Hypothesis Testing 
 
A paired (or "dependent") t-test was used when the observations are not independent 
of one another. With reference to the effects of Project Maturity in university 
infrastructure development, the hypotheses are:  
Hypothesis 1: PMBoK stimulates Project Maturity 
 
H0: PMBoK does not stimulate Project Maturity (null hypothesis is always negative) 
H1: PMBoK stimulates Project Maturity. (Alternative hypothesis is always positive) 
 
Table 4.7: PMBoK stimulates Project Maturity 
Variable Obs Mean Std. Err. Std. Dev. [95% 
Conf. 
Interval] 
Project MM 51 3.53 0.181191 1.293962 3.161558 3.889423 
PMBoK 51 3.91 0.158296 1.130459 3.589896 4.22579 
Diff 51 -0.38 0.137533 0.982182 -0.6586 -0.10611 
Mean (diff) = mean (Strategic - PMBoK)       t = -2.78       Pr(|T| > |t|) = 0.0076 
 
The t-statistic is negative (-2.8) with 51 degrees of freedom. The mean difference 
between PMBoK knowledge and Project Management Maturity scales is different 
slightly different (-0.38). The corresponding two-tailed p-value is 0.008, which is larger 
than 0.05 (p<0.05), hence the null hypothesis (Ho: mean (diff) = 0)   is NOT rejected. 
This is sufficient evidence to conclude that there is no relationship between PMBoK 
knowledge and Project Management Maturity factors in this study. The results could 
be significant at a 90% Confidence interval (10% significance level), which is a weak 
relationship.  
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Hypothesis 2:  Skills Acquisition affects the enhancement of Project 
Management Maturity. 
 
H0: Skills Acquisition does not affect the enhancement of Project Management 
Maturity. 
H1: Skills Acquisition affects the enhancement of Project Management Maturity. 
Table 4.8:  Paired t-test-Skills Acquisition affects the enhancement of Project 
Management Maturity 
Variable Obs Mean Std. Err. Std. Dev. 
[95% 
Conf. Interval] 
Project 
MM 49 3.49 0.192708 1.348957 3.10233 3.877262 
Skills 49 4.55 0.127313 0.891189 4.295041 4.807 
Diff 49 -1.06 0.2273 1.591097 -1.51824 -0.60421 
Mean (diff) = mean (Strategic - Skills)        t =  -4.67      Pr (|T| > |t|) = 0.0125 
The t-statistic is negative (-4.7) with 48 degrees of freedom. The mean difference 
between Skills Acquisition and Project Management Maturity scales is different 
significantly different (-1.1). The corresponding two-tailed p-value is 0.0125, which is 
much less than 0.05 (p<0.05), hence the null hypothesis (Ho: mean (diff) = 0)   is 
rejected. This is sufficient evidence to conclude that there is a relationship between 
Skills Acquisition and Project Management Maturity factors. Skills Acquisition do affect 
the enhancement of Project Management Maturity in this study. 
 Mean Project Management Maturity factor scores are lower than those of Skills 
Acquisition, implying that Skills Acquisition could have a positive influence on Project 
MM. These results are consistent with literature 
Hypothesis 3: Planning influences Project Management Maturity. 
 
H0: Planning influences Project Management Maturity 
H1: Planning influences Project Management Maturity 
 
Table 4.9: Planning influences Project Management Maturity 
Variable Obs Mean Std. Err. Std. Dev. [95% 
Conf. 
Interval] 
Project MM 50 3.56 0.187423 1.325279 3.18136 3.93464 
Planning 50 3.50 0.208629 1.475226 3.084079 3.922588 
Diff 50 0.05 0.16527 1.168633 -0.27746 0.386789 
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Mean (diff) = mean (Strategic - Planning) t =   0.33      Pr (|T| > |t|) = 0.7422    
 
The t-statistic is very small (0.33) with 49 degrees of freedom. The mean difference 
between Project Planning constructs and Project Management Maturity scales is 
negligible (0.05). The corresponding two-tailed p-value is 0.742, which is much greater 
than 0.05 (p<0.05), hence the null hypothesis (Ho: mean (diff) = 0)   is NOT rejected. 
This is sufficient evidence to conclude that there is NO relationship between Planning 
constructs and Project Management in this study. These results are consistent 
inconsistent with literature. 
Hypothesis 4:  Technology Management impacts Project Management 
Maturity. 
 
HO: Technology Management does not impact Project Management Maturity 
H1: Technology Management impacts Project Management Maturity 
 
Table 4.10:  Paired t-test- Technology Management impacts Project 
Management Maturity 
Variable Obs Mean Std. Err. Std. Dev. [95% 
Conf. 
Interval] 
Project 
MM 
50 3.46 0.191151 1.351643 3.075867 3.844133 
Techno~y 50 4.36 0.123751 0.875051 4.111313 4.608687 
Diff 50 -0.90 0.216277 1.529306 -1.33462 -0.46538 
Mean (diff) = mean (Strategic - Technology) t=  -4.16    Pr(|T| > |t|) = 0.0001 
The t-statistic is negative (-4.2) with 49 degrees of freedom. The mean difference 
between Technology Management and Project Management Maturity scales is 
different significantly different (-1.0). The corresponding two-tailed p-value is 0.0001, 
which is much less than 0.05 (p<0.05), hence the null hypothesis (Ho: mean (diff) = 0)   
is rejected. This is sufficient evidence to conclude that there is a relationship between 
Technology Management and Project Management Maturity factors. Technology 
Management does have an impact on Project Management Maturity in this study. 
Mean Project Management Maturity factor scores are lower than those of Technology 
Management, implying that Technology Management could have a positive influence 
on Project MM. These results are consistent with literature.  
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Hypothesis 5:  Best Practice and Good Governance enhances Project 
Management Maturity 
 
Table 4.11:  Paired t-test- Best Practice and Good Governance enhances 
Project Management Maturity 
Variable Obs Mean Std. Err. Std. Dev. [95% 
Conf. 
Interval] 
Project MM 50 3.46 0.191151 1.351643 3.075867 3.844133 
Best_P~e 50 4.56 0.107514 0.760236 4.343943 4.776057 
Diff 50 -1.10 0.197329 1.395327 -1.49655 -0.70345 
Mean (diff) = mean (Strategic - Best Practice)            t =  -5.57  Pr(|T| > |t|) = 0.0000 
The t-statistic is negative (5.5) with 49 degrees of freedom. The mean difference 
between Best Practice and Good Governance and Project Management Maturity 
scales is different significantly different (-1.1). The corresponding two-tailed p-value is 
much less than 0.05 (p<0.05), hence the null hypothesis (Ho: mean (diff) = 0)   is 
rejected. This is sufficient evidence to conclude that there is a relationship between 
Best Practice and Good Governance and Project Management Maturity factors. Best 
Practice and Good Governance does enhance Project Management Maturity in this 
study. Mean Project Management Maturity factor scores are lower than those of Best 
Practice and Good Governance, implying that Best Practice and Good Governance 
could have a positive influence on Project MM. These results are consistent with 
literature.  
The paired t-test provides the following summative results; 
 Skills Acquisition could have effects on enhancement of Project Management 
Maturity. 
 Planning may not influence Project Management Maturity 
 PMBoK may not stimulate Project Maturity. 
 Technology Management could impact Project Management Maturity 
 Best Practice and Good Governance could enhance Project Management 
Maturity 
The following section applies a multivariate regression analysis and pathway analysis 
to test the direction and strength of the effects/impacts/enhancement in the 
relationships that may exist between the variables. 
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4.2.4 Multivariate Regression Analysis 
The primary objective of this research is to identify the effects of Project Maturity in 
University infrastructure project delivery, through the five constructs in the theoretical 
framework. This theoretical conceptual framework of the success of Project 
Management Maturity is tested through a structural equation model pathway analysis 
as diagrammatically depicted below.  
 
Figure 4.20: Pathway analysis 
There are five arrows, representing the five constructs (in rectangular boxes) in the 
theoretical framework, pointing towards Project Management Maturity. These arrows 
are unidirectional, meaning that effects are one-sided, from the effect factors 
(independent variables or exogenous) to the dependent (endogenous) variable. When 
a path points from one variable to another, it means that the first variable affects the 
second. The numbers on the arrows are β-coefficients that represent the strength and 
direction (positive or negative) of the effect/ impact (Acock, 2013). Notably, PMBoK 
has the greatest impact on Project Management Maturity (0.62), followed by Planning 
(0.36). Skills acquisition (0.12), Technology (-0.046) and lastly Best Practice (0.086) 
had negligible effects. The following section provides the above results in detail in the 
form of a structural equation regression results  
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4.2.5 Structural Equation Regression analysis 
 
The study will use multivariate regression analysis to determine the relationship 
between the independent variables and the dependent variable by use of the following 
regression:  
Y=β_0+β_1 X_1+ β_2 X_2+⋯+β_K X_K+ μ                                                                                    
Where  
Y is the dependent variable representing Project Maturity management  
X_1-X_K Are the independent variables in the Model, such as: 
X_1=PMBoK 
X_2=Skills acquisition 
X_3=Technology Management 
X_4=Planning 
X_5=Best practice in Good Governance 
 
The following equation table provides results on the direction of effect for the various 
factors of Project Maturity.   
Table 4.12: Structural equation model 
 
Coef. Std. z P>z [95% Conf. 
              
Structural             
Proj_Managem <-           
PMBoK 0.624 0.127 4.92 0 0.375 0.873 
Skills 0.121 0.141 0.86 0.393 -0.156 0.397 
Technology -0.046 0.167 -0.28 0.782 -0.374 0.281 
BPGov 0.068 0.202 0.33 0.738 -0.328 0.463 
Planning 0.352 0.098 3.6 0 0.160 0.544 
_cons -0.884 0.838 -1.05 0.292 -2.526 0.759 
var(e.Proj_Managem) 0.56 0.121 0.362587 0.852917 
  
LR test of model vs. saturated: chi2(0) =0.00, Prob> chi2 = 0.002 
Log likelihood     = -321.07873 
 
Table 4.12 indicates that PMBoK and Planning constructs were the only two factors 
that demonstrated the effects of Project Maturity in University infrastructure project 
delivery. The results indicate that PMBoK had as much as 62% positive effects on 
Strategic management of Project Maturity in University infrastructure project delivery, 
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results are significant at 5% level (β=0.624; p<0.05).  A conclusion can finally be made 
that PMBoK stimulates Project Maturity. Further results indicate that Planning 
Constructs had as much as 35% positive effects on Strategic Management of Project 
Maturity in University infrastructure project delivery, results are significant at 5% level 
(β=0.351; p<0.05). A conclusion can finally be made that Planning positively affects 
Project Management Maturity. PMBoK had a mean score of 3.9; Planning had a mean 
score of 3.5, while SM had a mean score of 3.5. 
Skills Acquisition and Best Practices in Good Governance: Results on Skills 
Acquisition (0.121; p>0.05), and Best Practices in Good Governance (0.067; p>0.05) 
although not significant, provide an insight that these two factors have potential to 
positively affect Project Maturity. The fact that the results are not significant could 
mean that Best Practice and Good Governance are not employed in University 
Infrastructure Delivery, and that University Infrastructure Development lacks the 
required skills and expertise (as per the problem statements). 
Technology: Firstly, although the results are not significant, they provide an insight 
that Technology managed effectively has potential to negatively affect Strategic 
Management in Project Maturity (β=-0.046; p>0.05). The fact that the results are 
negative could mean that there are ineffective Technology Management Systems 
implemented which in turn negatively affect Project Maturity. 
 
4.3 Summary 
This chapter focused on the findings emanating from the online survey questionnaire 
to help the researcher draw conclusions and recommendations in the chapter that 
follows. 
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CHAPTER 5: CONCLUSIONS AND RECOMMENDATIONS 
 
5.1 Introduction 
The primary objective of this research is to identify the effects of Project Maturity in 
University infrastructure project delivery.  
The questionnaire was sent out to 80 respondents, most respondents were aged 
above 30, with 80% having had more than three years of experience in infrastructure 
projects, and mostly in project management of infrastructure projects. Their education 
ranges from diplomas and degrees, and half the respondents have worked on projects 
valued at 100 million rand and more. The secondary objectives of this study are to: 
 examine the role of PMBoK in Project Management Maturity within university 
infrastructure; 
 evaluate the relevance of skills acquisition to Project Management Maturity; 
 highlight the relationship between Strategic Management and planning and 
Project Management Maturity; 
 determine the role of skills acquisition in Project Management Maturity; 
 assess the role of technology management in Project Management Maturity, 
and 
 appraise the correlation of Best Practice and Good Governance with Project 
Management Maturity. 
The research methodology is quantitative and entailed the review of appropriate 
literature after which personnel in the infrastructure delivery departments at 
universities were sent a questionnaire.   
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5.2 Empirical Framework for the Perceived Success of Project Management 
Maturity 
 
Direct effects: The following factors have a positive strong influence3 on the 
perceived success of project maturity: PMBoK and Strategic Management and 
Planning (as depicted by the empirical evidence in pairwise correlations).  
The following factors have a positive weak4 influence on the perceived success of 
project maturity: Technology Management, Skills Acquisition and Best Practice and 
Governance.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
__________________________________________________________________________________ 
Author: Matsiababa Motebele 
                                                          
1 Bold line 
2 Thin line 
Perceived Success of 
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Indirect effects:  
Best Practice and Governance has indirect positive effect on perceived success of 
project maturity through Strategic Management and Planning, Technology 
Management and Skills Acquisition and PMBoK.  
Strategic Management and Planning has indirect positive effect on perceived success 
of project maturity through Technology Management, and PMBoK.  
Technology Management has indirect positive effect on perceived success of project 
maturity through PMBoK and Skills Acquisition.  
Skills Acquisition has indirect positive effect on perceived success of project maturity 
through PMBoK, and negatively through Strategic Management and Planning.  
 
5.3 Findings in relation to the secondary research questions 
 
Examine the role of PMBoK in Project Management Maturity within university 
infrastructure. 
Project Scope Management was the highest rated aspect in the planning construct, 
while Project Integration Management was rated least. All PMBoK knowledge factors 
were equally important and effective in Project Management Maturity in university 
infrastructure. 
Highlight the relationship between Strategic Management and planning and 
Project Management Maturity. 
Strategic Management: The results show that at least three to four of ten respondents 
were doubtful whether these were effective, which could be a point of discussion as to 
how the low or negative perceptions could affect Project Management Maturity within 
university infrastructure in the long run. 
Planning: The respondents seem to feel the factors could be effective; however, doubt 
whether they were indeed effective. The negative feeling about these three aspects of 
planning are points to discuss considering planning as a moderator of infrastructure 
development at universities, namely Project Monthly Updates, Work Breakdown 
Structure, and Develop Scope and Cost Baselines. 
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Determine the role of Skills Acquisition in Project Management Maturity. 
There was generally consensus among respondents that Skills Acquisition affects the 
enhancement of Project Management Maturity. It is important to determine whether 
the respondents meant there were skills acquired, or whether they were emphasizing 
the need for relevant skills required in ensuring Project Management Maturity 
enhancement.  
Assess the role of Technology Management in Project Management Maturity. 
The respondents agreed that Technology Management impacts Project Management 
Maturity in infrastructure development. 
 
Appraise the correlation of Best Practice and Good Governance with Project 
Management Maturity. 
To a large extent, there was agreement from respondents that Best Practice and Good 
Governance enhances Project Management Maturity in infrastructure development. 
 
5.4 Correlation results 
 
Correlation results indicate that a unit improvement or increase in PMBoK and in 
Planning is likely to trigger an improvement in Project Maturity by as much as 68% 
and 66% respectively.  
Skills Acquisition, Technology Management, Best Practices in Good Governance were 
not significantly associated with Project Maturity Management in this study. These 
associations are not relationships. The practical implication of these results is that 
there is probably a need to enhance skills, coupled with Technology Management and 
Best Practice among employees, so as to promote Project Maturity. 
Although the above were not associated with Strategic Management, they were 
closely linked to PMBoK and Planning constructs. Furthermore, Best Practices in 
Good Governance and Skills Acquisition (rs=0.427; p<0.05) as well as Technology 
Management (rs=0.582; p<0.05) were linked to PMBoK. 
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5.5 Further results on hypothesis testing and regression 
 
5.5.1 PMBoK stimulates Project Maturity. 
 
Hypothesis tests suggest that there is no relationship between PMBoK knowledge and 
Project Management Maturity factors in this study. However, the regression analysis 
proves that PMBoK positively affects Project Management Maturity, confirming the 
correlation results. These results are consistent with literature because literature 
widely suggests that PMBoK affects Project Maturity. 
The practical implication of these results is that there is probably a need to improve on 
areas that the respondents doubted or felt were less effective, for instance Project 
Integration Management, which was rated least.  
5.5.2 Skills Acquisition affects the enhancement of Project Management 
Maturity. 
 
Hypothesis tests indicate that Skills Acquisition do affect the enhancement of Project 
Management Maturity in this study. 
Regression: University Infrastructure development lacks the required skills and 
expertise (as per the problem statements). 
5.5.3 Strategic Management and Planning influences Project Management 
Maturity. 
 
The hypothesis suggests no relationship between Planning Constructs and Project 
Management Maturity in this study.  
Regression proves that a conclusion can finally be reached that Planning positively 
affects Project Management Maturity.   
These results are consistent with the literature. The implications of these are that 
Universities should amend the strategic objectives to ensure that planning prescripts 
align with project delivery. 
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5.5.4 Technology Management impacts Project Management Maturity. 
 
Hypothesis test- reveals that Technology Management does have an impact on 
Project Management Maturity in this study. 
Regression: The fact that the results are negative could mean that there are ineffective 
technology management systems implemented, which in turn negatively affect Project 
Maturity. The implication of these results are that Universities should ensure that in 
their Project Management sections, technology strategies are employed to enhance 
Project Maturity. 
 
5.5.5 Best Practice and Good Governance enhances Project Management 
Maturity 
Hypothesis proves that there is a relationship between Best Practice and Good 
Governance and Project Management Maturity factors. 
Regression: The fact that the results are not significant could mean that Best Practice 
and Good Governance is not employed in University Infrastructure Delivery and that 
there is a need to ensure that in all project management departments governance 
issues are catered for.  
 
5.6 Conclusion and recommendations 
 
In summary, PMBoK and Planning Constructs were the only two factors that 
demonstrated the effects of Project Maturity in University Infrastructure Project 
Delivery.  
PMBoK covered the following knowledge areas: 
 Project Integration Management 
 Project Scope Management 
 Project Schedule Management 
 Project Cost Management 
 Project Quality Management 
 Project Resource Management 
 Project Communications Management 
 Project Risk Management 
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 Project Procurement Management 
 Project Stakeholder Management 
 
From the constructs, the following from the constructs can be drawn as 
recommendations per the knowledge area: 
Project Integration Management 
All personnel implementing projects for University Infrastructure departments shall 
undergo training in Integration Management, Scope Management, Quality 
Management, Resource Management, Communications Management, Risk 
Management, Procurement Management and Stakeholder Management. Special 
attention should be given to schedule and time management. Earned Value 
Management (EVM) should be employed in University Infrastructure departments to 
better enhance the better management of schedule and time management. Training 
in EVM should happen in all University Infrastructure departments to measure project 
performance and progress objectively to ensure that for all projects there will be the 
monitoring of actual work and completed work against the project plan. 
It is recommended that formal training be provided for the project team and others, 
based on project management knowledge areas, including organisational standards 
and processes of project management. This can increase the ability to implement all 
the standards and processes to all projects easily, and will increase departmental as 
well as organisational performance, project deliverables and organisation changes, 
including individuals. 
The act of measuring Project Management Maturity can help this organisation to 
improve its effectiveness in project delivery. Doing more assessments at the university 
infrastructure departments, as well as to the whole institution will help to understand 
the status, measure performance, identify problem areas, and plan future continuous 
improvements. 
To address these issues in a planned and structured manner, it is recommended that 
the University’s infrastructure departments perform a complete Project Maturity 
assessment in line with PMBoK to assess and map the current state and agree on a 
desired future state, documented in an agreed Project Maturity roadmap. This will 
serve as the roadmap for maturity improvements over time. 
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In the short, it is recommended that the following immediate actions be taken to 
address critical deficiencies in Technology Management. 
 Universities need to make use of the existing records of the management facility 
to maintain project related documentation. 
 A central repository should be implemented so that all project managers can 
save, update, backup and retrieve project related data/information for 
monitoring and reporting purposes. 
 Universities should seek the assistance of the ICT Departments to investigate 
the use of the available servers to back up all PM files. 
 It is further recommended, that in support of the Infrastructure departments, the 
establishment of a Project Management Office (PMO), an assessment of the 
Project Maturity level be conducted to ascertain the point of departure in the roll 
out of a PMO. 
 The Portfolio management tool/software should be explored by universities to 
enhance technology in PM. 
Pertaining to planning, universities should ensure that as part of the planning trajectory 
the following is always part of the project plans: 
 Project Goals — this will ensure that for all projects, a particular outcome is 
achieved at a particular time and at a specific end date. 
 Milestones and Deliverables — Milestones should form part of the project plans 
at Universities to ensure that the completed or incomplete activities are easily 
identified, whereas deliverables will ensure that all project outcomes are 
measurable. 
 Work Breakdown Structure — this will help universities breakdown 
infrastructure work into small components, thus helping to organize all teams’ 
work into manageable portions. 
 Scope Statement — the scope statement will help universities to clearly detail 
deliverables and objectives before the project starts. 
 Scope baselines — the scope baseline will serve as the scope reference point 
for universities, and is ordinarily agreed to by all stakeholders, it is a yardstick 
to measure progress of actual versus planned. 
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 Cost baseline — this will help with the predictability of costs to be incurred in 
the project for universities against budgets. 
 Monthly updates — this will ensure that for all universities, infrastructure project 
reports become regular and more formalised reporting against the plan. This 
will also ensure that the history of performance is tracked. 
The establishment of the Project Management Organisational Structure, with clear 
governance processes across the project life cycle and with consistent stage gate 
approvals and controls will be required. This will immediately highlight assumptions, 
omissions, duplications and expectations to be addressed, and may result in 
considerable improvement in the management of the projects implemented. 
 
5.7. Further Research 
 
The findings of this study can be a basis for future research regarding: 
 Project Maturity. Areas where the regressions contradicted the hypothesis 
finding, i.e., PMBoK was found to not have a relationship with Project Maturity 
however the Regression proved that PMBoK does affect Project Maturity; 
 a study with respect to the importance of planning in ensuring that Project 
Maturity is enhanced, and 
 a study on how far technology management can improve Project Maturity.  
 
5.8 Conclusion 
 
The study investigated the effects of Project Management Maturity in infrastructure 
projects. The research revealed that PMBoK and Planning affects Project 
Management Maturity. Project Management contributes to project success.  
It will therefore be critical for universities to heed the call and augment their PMBoK 
and Planning Strategies for all Infrastructure Projects. 
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ANNEXURE A: E-MAIL TO RESPONDENTS 
30 October 2018 
 
[E-mail to Respondents] 
Dear identified respondent, 
The Effects of Project Maturity in University Infrastructure Development 
I am currently conducting project management research, which includes a Master of Science (MSc) study. The 
purpose of this research is to investigate the perceived success of Project Management Maturity within 
university infrastructure projects   in South Africa. 
The attached questionnaire constitutes the formal survey of the study, which entails the survey of an identified 
sample stratum, aiming at 70 respondents. To obtain meaningful results, your co-operation is of importance. 
Completing the questionnaire should not take more than 8 minutes of your time and your contribution will have 
a significant impact on this research. Please note that no attempt has or will be made to identify you. Your 
anonymity is assured, and all responses will be treated in the strictest confidence. The researcher however 
extends an open invitation for discussions and / or proposed further contributions towards the research. The 
researcher undertakes to forward research publications emanating from this research to the sample stratum. 
Please visit: https://goo.gl/forms/C1u8DIcoDpWjFUXD2 to complete the survey on-line. 
Thanking you in anticipation of contributions to the success of this important research project. 
Yours faithfully, 
The researcher, 
Matsiababa Solofelang Motebele 
082 891 8744/ matsiababa.fhisol@gmail.com 
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ANNEXURE B: COVERING LETTER 
 
SUMMERSTRAND NORTH 
DEPARTMENT OF CONSTRUCTION MANAGEMENT 
 
30 October 2018 
Attention: Project Management Practitioners 
Dear Madam / Sir 
Re: The Effects of Project Maturity in University Infrastructure Development 
Master of Science in (Built Environment) Project Management students are required to undertake a research study, 
and submit a treatise based upon the research. The enclosed online questionnaire “The Perceived Success of 
Project Management Maturity in University Infrastructure Projects” forms part of the research study to determine 
the effects of Project Management Maturity in University Infrastructure Development. 
The sample strata for the research study are limited to individuals and persons within the infrastructure project 
management sphere within South Africa. 
Please note that all responses are confidential and that your responses will be treated with the utmost care. The 
online questionnaire should not take more than 8 minutes to complete. We would be grateful if you would endeavor 
to complete the questionnaire by the 9 November 2018. 
Should you have any queries please do not hesitate to contact me: 
Telephonically: 082 891 8744 or per e-mail: Matsiababa.fhisol@gmail.com 
Thanking you in anticipation of your response. 
Regards, 
Matsiababa Motebele, Pr. CPM (SACPCMP) 
 
  
105 
 
ANNEXURE C: 
 
RESEARCH QUESTIONNAIRE 
  
106 
 
ANNEXURE C: RESEARCH QUESTIONNAIRE 
 
SUMMERSTRAND NORTH 
DEPARTMENT OF CONSTRUCTION MANAGEMENT 
 
25 November 2018 
 
 
PO BOX 77000, Nelson Mandela University, Port Elizabeth, 6031, South Africa mandela.ac.za 
 
 
 
THE PERCEIVED SUCCESS OF PROJECT MANAGEMENT MATURITY WITHIN UNIVERSITY 
INFRASTRUCTURE PROJECTS. 
 
SECTION A: PERSONAL INFORMATION 
1. Please indicate which age category you fall under [please indicate your answer with an (X)]? 
 
Age Category 
(years) 
X 
20-30  
31-40  
51-60  
61 and above  
 
2. Please record your gender [please indicate your answer with an (X)]: 
 
Female Male 
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3. What is your highest level of qualification [please indicate your answer with an (X)]? 
 
Level X 
Informal  
Matric  
Diploma  
Degree  
Honours  
Masters  
Doctorate  
Other:  
 
If ‘Other’, please record adjacent to ‘Other’ in the table. 
4. How many years of experience do you have in infrastructure development [please indicate your answer 
with an (X)]? 
 
 Years X 
 0-3 years  
 3-5 years  
 5-10 years  
 Above 10 years  
 
5. Are you registered with the SACPCMP [please note the Unsure (U) response]? 
 
Unsure No Yes 
 
6. What role/position do you play in the management of infrastructure development [please indicate your 
answer with an (X)]? 
 
Role / Position X 
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Administrator  
Project Coordinator  
Project Manager  
Engineer  
Portfolio Manager  
7. Please indicate (X) the size of the project(s) which you have been involved with where there was a Project 
Manager appointed (multi selection possible): 
 
 
 
 
 
 
 
 
 
SECTION B: 
8. On a scale of 1 (small extent) to 5 (great extent) to what extent do you rate the effectiveness of the following 
PMBoK knowledge areas [please note the ‘unsure’ response]? 
 
 
PMBoK knowledge areas Unsure 
Small extent. . . . . . . . . . . . . . . . . Great extent 
 1 2 3 4 5 
8.1 Project Integration Management U 1 2 3 4 5 
8.2 Project Scope Management U 1 2 3 4 5 
8.3 Project Schedule Management U 1 2 3 4 5 
8.4 Project Cost Management U 1 2 3 4 5 
8.5 Project Quality Management U 1 2 3 4 5 
8.6 Project Resource Management U 1 2 3 4 5 
8.7 Project Communications Management U 1 2 3 4 5 
 Project size X 
 Less than R 5 million  
 R 5m - R10 million  
 R 10m - R 50 million  
 R 50m - R 150 million  
 More than R 150 million  
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8.8 Project Risk Management U 1 2 3 4 5 
8.9 Project Procurement Management U 1 2 3 4 5 
8.10 Project Stakeholder Management U 1 2 3 4 5 
 
9. On a scale of 1 (small extent) to 5 (great extent) to what extent do you agree with the following statement: 
“Skills acquisition affects the enhancement of Project Management Maturity” [please note the ‘unsure’ 
response]? 
 
Unsure 
Small extent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Great extent 
1 2 3 4 5 
U 1 2 3 4 5 
 
10. On a scale of 1 (ineffective) to 5(highly effective) how do you rate the effectiveness of the following strategic 
management constructs in infrastructure development at universities [please note the ‘unsure’ response]? 
 
 
Strategic management constructs Unsure 
Ineffective . . . . . . . . . . . . . .Highly effective 
 1 2 3 4 5 
10.1 Leadership U 1 2 3 4 5 
10.2 Communication U 1 2 3 4 5 
10.3 Networking U 1 2 3 4 5 
10.4 Publicity U 1 2 3 4 5 
10.5 Branding U 1 2 3 4 5 
10.6 Monitoring U 1 2 3 4 5 
10.7 Analysis U 1 2 3 4 5 
10.8 Assessments U 1 2 3 4 5 
10.9 SWOT Analysis U 1 2 3 4 5 
10.10 PESTEL U 1 2 3 4 5 
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11. On a scale of 1 (ineffective) to 5 (highly effective) how do you rate the effectiveness of the following planning 
constructs in infrastructure development at universities [please note the ‘unsure’ response]? 
 
 
Planning constructs Unsure 
Ineffective . . . . . . . . . . . . . .Highly effective 
 1 2 3 4 5 
11.1 Project Goals U 1 2 3 4 5 
11.2 Milestones and Major Deliverables U 1 2 3 4 5 
11.3 Work Breakdown Structure U 1 2 3 4 5 
11.4 Develop Scope Statement U 1 2 3 4 5 
11.5 Develop Scope and Cost Baselines U 1 2 3 4 5 
11.6 Project Monthly Updates U 1 2 3 4 5 
 
12. On a scale of 1 (small extent) to 5 (great extent) to what extent do you agree with the following statement: 
“Technology management impacts Project Management Maturity in infrastructure development” [please note 
the ‘unsure’ response]? 
 
Unsure 
Small extent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Great extent 
1 2 3 4 5 
U 1 2 3 4 5 
 
13. On a scale of 1 (small extent) to 5 (great extent) to what extent do you agree with the following statement: 
“Best Practice and Good Governance enhances Project Management Maturity in infrastructure development” 
[please note the ‘unsure’ response]? 
 
Unsure 
Small extent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Great extent 
1 2 3 4 5 
U 1 2 3 4 5 
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14. On a scale of 1 1 (small extent) to 5 (great extent) to what extent do the following factors positively affect 
the perceived success of Project Management Maturity [please note the ‘unsure’ response]. 
 
 
Factors Unsure 
Small extent. . . . . . . . . . . . . . . . .Great extent 
 1 2 3 4 5 
14.1 PMBoK U 1 2 3 4 5 
14.2 Skills Acquisition U 1 2 3 4 5 
14.3 Strategic Management and Planning U 1 2 3 4 5 
14.4 Technology Management U 1 2 3 4 5 
14.5 Best Practice and Good Governance U 1 2 3 4 5 
15. What are your thoughts regarding the Perceived Success in Project Management Maturity? 
 
 
 
 
 
Thank you for contribution. 
 
© Matsiababa Motebele, October 2018 
 
 
 
 
 
 
 
 
